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In this world-wide war, giant troop carriers and 
cargo planes are a vital necessity to maintain 
supply lines to fighting fronts in both hemi- 
spheres. The Curtiss C-46, largest of the Army’s 
great twin-engine transports, can carry tons of 
supplies and scores of men to combat zones 
thousands of miles away. The hundreds of C-46’s 
now under construction will all be powered by 
dependable Pratt & Whitney Double Wasps. 
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• I-ads in khaki flying blouses and factory men in 
work shirts are not voluble in gushing sentimen- 
talisms but in their American hearts is a silent 
resolve far more potent than the high pitched 
shrieking or jaw-jutting bombast of dictators. 

Many of the 1 3,000 men of Thompson Products 
are of foreign extraction. Many of them stood at 
ship’s rail and thrilled as they saw the symbol of 
liberty loom out of harbor mist. These men now 
have a deeper sense of what the high-held torch 
stands for. Here at Thompson, with their American- 
born fellow workmen, they arc making the parts 
for the planes that their sons are flying. Together 
they will help build and man a canopy of shelter- 
ing wings to defend and preserve the things for 
which the symbol on Bedloe Island stands. 

Thompson Products plants arc working three 
eight-hour shifts a day, seven days a week, produc- 
ing aircraft engine and airplane parts. Over 900,000 
square feet of floor space have been added to 
Thompson Products manufacturing facilities. The 
working force has been expanded to 13,000 em- 
ployees. Output is being increased six times over 
any previous peak period. There is a job to be done ! 
THOMPSON PRODUCTS, INC. 

Cleveland • Detroit • Los Angeles 
Suhudiunrs: Toledo • St. Catharines, Ont. 
Manufacturer* uf over 1000 different aircraft engine and airplane 
P 'try. A pioneer of tlic P *udiutn cooled aircraft engine valve. 
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for J/rCTORYf 

—his eyes must be 

sharp as his claws 


I NSTRUMENTS of utmost sensitivity and reliability are necessary 
to gain maximum effectiveness from an airplane's range, speed 
and fire -power. A split-second advantage can be priceless. Implicit 
confidence can snatch Victory from defeat. The keen realization 
of these truths by Pioneer craftsmen has made and has kept the pre- 
cision standards of Pioneer Aircraft Instruments extremely high. 
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I S ABSOLUTELY FREE 
FROM HIDDEN DEFECTS 




ELECTRUNITE 

ELECTRIC RESISTANCE WELDED TUBING 

Also Boiler Tubes • • • Condenser and Heat Exchanger Tubes 


Even though Republic ELECTRUNITE Aircraft Tubing is produced by 
a fully-mechanical process that eliminates most of the uncertainties occa- 
sioned by the human element, every precaution is taken to assure absolute 
freedom from possible hidden defects. 

Every length oj Republic ELECTRUNITE Aircrajt Tubing undergoes a 
specially-developed non-destructive electric test to detect injurious dejects. 
Any length which does not pass this test is immediately rejected. 

This electric resistance welded tubing— which meets specification stand- 
ards of the U. S. Army Air Corps; Bureau of Aeronautics, U. S. Navy 
Department; and the Civil Aeronautics Administration— offers other 
advantages. 

Because it is cold-formed from flat-rolled steel and then electrically 
welded, diameter, wall thickness, concentricity, strength, weight, duc- 
tility, hardness, weldability and scale-free surface are consistently uniform. 
Republic ELECTRUNITE Aircraft Tubing made of S.A.E. X-4130 steel 
is available in sizes from .Vs" O.D. to 15/8" O.D., inclusive, in gauges front 
.028" to .065". 


Republic ELECTRUNITE Tubing made of ENDURO* Stainless Steel for 
aircraft use is available in standard analyses in sizes from 3/n" O.D. to 
3" O.D., in gauges from .025" to .120". 

Write for complete details on your needs. *Kr e . u. s. r.t- on. 



41V ALL-AMERICAN AIRPLANE TO SERVE 
THE ELYING NEEDS 0E AMERICA AT WAR 


100 -HORSEPOWER 

PIPER 


L Tu/tei Vitttiei 


V FOR PATROL FLYING 

V FOR INSTHUA1ENT INSTRUCTION 

V FOR PILOT TRAINING 


Civilian aviation needed an all-purpose airplane like this 
new three-place Piper Super Cruiser! It cruises at 100 
miles per hour. Its wide cruising range ideally suils the 
needs of Civil Air Patrol flying. The interior arrangement 
and unusually' large payload make tile Piper Super Cruiser 
an excellent instrument trainer when blind flight instru- 
ments are installed. And with dual controls in place it 
becomes a tandem-sealing pilot trainer. Every CPT school 
and every flight operator will find a multitude of uses for 
a Piper Super Cruiser. See y our Piper Dealer for full par- 
ticulars and a free flight demonstration. 



FFEH’IFNT STnEAMU\ill LANMNIi REAR 


FREE CATALOG 

showing all the new Piper planes may be 
obtained from your Piper Dealer. Or. if you 

the Piper planes in full natural color, provid- 
ing you enclose lflc in stamps or coin for 


PIPER 


POINTS THE WAY TO WINGS F0II ALL AMERICA 
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P ROVED by more than 18 months of actual use in 
supplying power to inductive-type, stored - energy 
welding machines, G-E ignitron rectifiers are helping users 
get fast, dependable operation — particularly in the aircraft 

Because of its low kva demand, the inductive type of 
s the use of low- 








Spencer Thermostat 


Attleboro, Massachusetts 


OF 30 VOLTS OR LESS 


You can now get low voltage motors — 30 volts or 
less — with built-in Klixon Protectors. This means 
that more and more low voltage motors for aircraft, 
tanks, and other types of application will be pro- 
tected from burnouts caused by overloading or over- 
heating. Similar to the Klixon Protectors now used 
in A.C. motors of all sizes, these 
D.C. protectors are simple, snap- 
acting thermostats, built right 
into the motor. They allow peak 
operation with safety. But if a 
motor gets too hot for its own • 
good its protector cuts it off the 


line, thereby preventing damage from burnout. 
Never before has it been so important to have 
motors that can’t burn out. Ask your suppliers 
for motors with built-in Klixon Protectors. You 
can order them with automatic or manual reset. 
Write for complete information. 
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T ODAY’S pilots, like today's 'planes, owe much to the pilots of World 
War I. For the lessons learned a generation ago, still are basic today. 
And those flyers of World War I are giving just as generously today. They're 
giving their time, their experience, their help . . . help which profoundly 
influences every phase of flying. Training, combat tactics, strategy, aircraft 
design— such are the contributions of experience to youth. 

Recently, a notable example was the tour of Col. Eddie Rickenbacker and 
Col. Frank Hunter. They covered combat units of the Air Forces in the 
United States to help train young pilots in the psychology of aerial combat. 
Thus, they’re passing on to student pilots the priceless heritage of 
experience which made them outstanding aces of World War I. 

At McDonnell, in the production of precision-built aircraft and parts for 
our armed forces, we recognize an obligation— to see that what we build 
is worthy not only of the flyers of World War II, but worthy also of the 
heroic traditions of the Air Corps . . . traditions made by the flyers of 
World War I. 




High-flying enemy bombers will get a warm 
welcome — too warm, no doubt — from Uncle Sam’s 
YP-43s! These hard-hitting, high altitude fighters, 
known as “Lancers”, can go up and blast any enemy 
bomber out of the sky. They are one of the Army’s 
most powerful and maneuverable single engine 
pursuit planes — and do their best work above 
20,000 feet. Here again, you'll find friction-free 
Fafnirs on the controls — providing the extra stam- 
ina, unfailing responsiveness and safety that help 
to make the “Lancer” a truly great fighter! 


Fafnir Aircraft Ball Bearings were developed 
in ten years of close cooperation with the aircraft 
industry. Fafnir has matched, step for step, the 
strides of the aircraft industry in its greatest period 
of advancement. Today, the unfailing performance 
of Fafnir Aircraft Ball Bearings is not only attrib- 
uted to Fafnir’s own manufacturing and engineer- 
ing excellence — but, to the genius of many leading 
aircraft designers, engineers and builders. The 
Fafnir Bearing Company, Aircraft Division, 
New Britain, Connecticut. 




Standard saws for dural and stain- 
less steel cut faster because both in- 
side and outside diameters are 
ground with Zi° clearance to insure 
free cutting through thin skins and 
corrugations — last longer because 
they are made from solid, high- 
speed steel with wall thickness great 
enough to dissipate heat. Sizes Zi" 
to 4". 

All Aerocraft cutters are accu- 
rately ground for correct cutting 
angles and clearances— flutes are 
highly polished to dissipate chips. 




Back Countersinks and Back Spotfacers 


Spiral Fluted Countersinks 

SEND FOR THE NEW 50- 
PAGE AEROCRAFT CATALOG 
(on business letterhead, 
please) for complete infor- 
mation on all types of cut- 
ters, rivet sets, angle drills, 
bucking bars & other tools. 




TOOLS, INC 


LOS ANGELES, CALIFORNIA 
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It is our great honor to have received the coveted 
“E" — the highest award the U. S. Navy can make 
for Excellence in production efforts. 

We have supplied ordnance material to the 
Navy for many years. During the first World War 
we tripled our production. Recently we have 
tripled it again. 

We are indebted to the many customers who, in 
times of peace, helped us keep our facilities ready 
for great national emergencies. In a very real sense 
they have contributed to the honor of the "E". 

THE HARRISBURG STEEL CORPORATION 

HARRISBURG, PENNSYLVANIA 
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If it isn’t, you’re missing a sure tiling. Resistance 
welding with the "canned lightning” of stored energy 
machines is accomplishing a real production miracle in 
many aircraft plants. ..by making possible better designs 
... by assuring faster assembly with fewer men; rivet- 
less and thus lighter structures; and savings in assembly 
costs up to 90% ! 

The operator of the spot welding machine above is 
joining a reinforcing element to the control standard 
for an airplane wheel column used on a modern war- 
plane. He works faster than a two-man riveting crew 
. . . and doesn't need to drill holes or use drill Tigs or 
buck rivets. The finished assembly, spot welded, is 
cheaper, lighter and just as strong and corrosion- 
resistant as a comparable riveted member. 

In helping to develop this super -speedy assembly 
method for plane manufacturers, Mallorv has contributed 
in three important ways: 

1. By supplying Mallotron Capacitors to the makers 
of impulse welding machines. These Mallotron units 
build up the charge of "canned lightning” needed for 
high-current, high-load, high-speed spot welding of 


2. By providing standardized spot welding tips of the, 
correct contour and material ... in this case usually 
ElkaloyA‘orMallory3*,developcdbyourmetallurgists 
and proven ideal for aluminum welding. These Mallory 
Tips assure highest possible production speeds, greatest 
number of welds between redressings, maximum number 
of spots before replacement is necessary . . . better and 
faster welding at lower cost. And since these tips by 
Mallory are standardized, they are available promptly, 1 
when you need them. 

3. By developing Mallory Tip Holders designed to 
withstand exceptionally high loads ... permitting 
optimum electrode pressures. 

Mallory's products serve so vitally and at so many 
points throughout the aircraft industry . . . from com- 
munications systems to "green” engine test stands . . . 
that you’ll probably want to talk over one or more of 
your problems with Mallory engineers. Our time is 
your time. Drop us a line if you want engineering help 
and a file of our technical bulletins. 

•Roe. U.S. Pal. Olt. 


9. MALLORY & CO., Inc., INDIANAPOLIS, II 


MallorY 


rs, SPECIAL ALLOYS, MALLOSIl 


AVIATION, 





7(0£T-ff 

n’/M/ji' 


ngum^ 


. . .JACOBS ENGINES are powering more 
twin -engine Training, Planes than all other 
engines combined— training the Bomber Pilots. 


IRC R A FT ENGINE CO. 


VUlltL 


I'.ncft of lielicui'Kul ••• 




AVIATION, 



lb* 


i( Extremely light in weight, magnesium 
(Dowmetal) combines a high strength- 
weight ratio with toughness and fatigue 
endurance. 


n large volume for a 


e using it i: 
craft parts. 

With two modemly equipped plants and 
an experienced personnel, we have con- 
stantly stepped up production while main- 
taining traditional Wellman quality. 
Your casting requirements in Magnesium 
(Dowmetal), Ampco Bronze, Brass, Bronze 
or Aluminum Alloys can be promptly 


THE WELLMAN BRONZE & ALUMINUM CO. 

General Offices and Plant 2533 East 93rd St. 
Superior Float 6002 Superior Ave. 
Cleveland, Ohio 
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THE CLEVELAND PNEUMATIC TOOL CO. 

Marble Ave. & East 77th St. • Aircraft Division • Cleveland, Ohio 
CONTRACTORS TO THE UNITED STATES GOVERNMENT 


STRUTS 


KEEP 'EM LANDING 


From the modest-sized trainer to the mightiest bomber, on every terrain and 
in every climate, Aerol Struts are serving America's air force, providing com- 
plete safety to plane and crew when landing. 

Intensive research, skilled engineering and precision craftsmanship explain 
why Aerol Struts have overwhelming preference throughout all branches of 
American aviation. For it is a big job to bring a 30-ton bomber to a smooth, 
effortless landing, but Aerol Struts are designed and built to do the trick. They 
are of the oleo-pneumatic type — oil dissipates the terrific energy created when 
landing, compressed air carries the static weight of the plane and cushions 
the more moderate shocks of taxiing and take-offs. 

Here's how it is done: When the wheel, mounted on axle A, makes contact 
with the ground, the upward thrust telescopes the piston G into cylinder H. 
This causes the oil in chamber F to be forced through the orifice I, around the 
metering pin I, thereby creating a hydraulic resistance in chamber F. This 
resistance, controlled by the shape of metering pin J, dissipates the energy. 
The flow of the fluid through the orifice into chamber E compresses the air 
from its nominal value, creating further resistance to the telescoping motion. 
The piston is returned to the extended position by expansion of compressed air 
which is controlled by a return valve, eliminating excessive recoil to the piston. 

Perhaps, in cold print, this seems like prosaic engineering — but thousands 
of gallant pilots confidently rely on the unsurpassed efficiency of Aerol Struts. 
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cceleraled war time research on materials 
and processes has made it possible for Formica 
to produce a new grade of laminated material, 
emphasizing the important quality of arc resis- 
tance, which greatly exceeds any material of 
the type ever produced before. 

Previous grades, used for electrical purposes, 
subjected to the American Society for Testing 
Materials. Test for Arc Resistance D-495-41 stood 
up without breakdown for from 13 to 18 seconds 
in the various grades. 

Similar tests on the Arc Resistant Fiberglas grade 
will lake it from 130 to 190 seconds — or approxi- 
mately ten times as long. 

Let us send you engineering data and prices 
on arc resisting grades. 

THE FORMICA INSULATION CO. 

4628 SPRING GROVE AVE., CINCINNATI, OHIO 


ION. Juno, 




DALLAS 


AVIATION SCHOOL 


AND AIR COLLEGE 


"Valuable lime is saved in class work and 
in shop practice by having our students 
use the same tools in school that they 
will use later on the jobs for which we 
train them," stales Major W. F. Long, 
President of Dallas Aviation School and 
Air College. "We find, too, that the ac- 
curacy, modern design and easy handling 
of Snap-on Tools contributes to the effi- 
ciency and self-confidence acquired by 
students in our courses." 


Elsewhere in aviation — in schools, 
airlines, aircraft plants, military and 
naval service — Snap-on Tools are 

proving their fitness for the needs of today . . . demonstrating that dependably 
high quality that has made "Snap-on” a name for tool leadership for 23 years. 

More than 3,000 Snap-on tools are available to you thru 5 factory branches 
at key air centers throughout America. For catalog and information write . . . 
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•PIME is vital . . . time is Victory . . . and the never-ceasing hum of precision 

machinery in the Spartan Aircraft factory helps to swell the roar of 
America's tremendous war production program ... as important government 
contracts are fulfilled in the speedy, unerring manner that time and the 
emergency demand. 

With experience in building the famous Spartan "EXECUTIVE", one of 
America's most dependable and efficient all-metal cabin planes — and with 
plant capacity recently doubled and soon to be doubled again — Spartan is 
making every minute count in America's favor. Out of the valuable lessons 
and experience of today Spartan is seeking the development of even greater 
Spartan aircraft to serve a flying America after this war is won. 


SPARTAN SCHOOL OF AERONAUTICS 

a division of (he Sportan Aircraft Company, serves as 
a dependable source of supply of expertly trained air- 

ties and superior training courses, Spartan School rates 
as one of the most outstanding in the U. S. 



SPARTAN AIRCRAFT COMPANY 

CONTRACTOR TO THE U.S. ARMY AND THE U.S. NAVY 

TULSA, OKLAHOMA 
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DEPENDABLE control 
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When wings came to sleepers 



Nine years ago, American Airlines, Inc., 
gave air transportation its first transconti- 
nental winged sleepingcar.The original 12- 
berth Sky Sleeper has been expanded into 
today's outstanding fleet of larger, faster 
and more luxurious Flagship Sleepers. 

With sleeper service added, American 
Airlines planes transported 103,745 passen- 
gers in a single year. Today, the Flagships 
carry that number in a single month, or 
more than 1,200,000 passengers annually— 


an increase of 960% in business. 

Sinclair takes pride in adding that during 
these years and the flying of more than 
1,200,000,000 passenger miles, American 
Airlines Flagships have been lubricated 
exclusively with Sinclair Pennsylvania 
Motor Oil. 

For detailed information about Sinclair 
Pennsylvania and other Sinclair aircraft 
lubricants write Sinclair Refining Com- 
pany, 630 Fifth Avenue, New York, N. Y. 





SINCLAIR REFINING COMPANY (Inc.) 

10 West 51st Sheet Rialto Blog. 573 West Peachtree Street 

New York City ’ Kansas City * Atlanta 
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Result of more than a year’s research, the application of low alloy steel to 
aircraft structures was immediately made available by North American Aviation 
to other aircraft manufacturers. Here is another demonstration of teamwork in the 
aircraft industry. Individual manufacturers are on 
the alert for ways to win the war. They are working 
together the American way. 

NORTH AMERICAN AVIATION, INC. 

INGLEWOOD, CALIFORNIA 
Member of Aircraft War Production Council, Inc. 


NORTH AMERICAN 
BUILDS: 


UILDS: ^ 


4 


"4 


BUILD AND FIGHT WITH TEAMWORK THE NORTH AMERICAN WAY 






diResearcK 





. home to its carrier 
base — back from a tough job well 
done. Grumman F4F-3 U. S. Navy 
"W ildcats” enjoy an illustrious record 
of performance— a reputation that the 



And now as the news of their triumphs pours in from all 
fighting fronts, it justifies the confidence of those aircraft 
designers and U. S. Army Air Corps en- 
gineers who built these great ships around 
Allison liquid-cooled engines. 



7 
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The men of Muskegon possess technical 
training of the highest order, backed by a 
vast experience in piston ring manufacture 
— over 1,000 million rings. Their machines 
embrace the latest technique of science 


and machine design. Small wonder that 
this forward-looking group, thus equipped, 
is constantly improving the product through 
research (*) — constantly guarding its 
quality through rigid production control. 


The frequent contact and close 



AND SPARTA 



Today Bell workers go about their jobs with 
whole-hearted determination. Building the world’s 
deadliest single engine fighter is a grim affair, but 
Bell Aircraft has promised a supreme effort in 
clearing the sky for peace. To that end, every man 

C © B * . 


and machine and tool at Bell Aircraft is dedicated. 
There will be no other thought until America 
ends its fight for a world in which men are free to 
enjoy “life, liberty and the pursuit of happiness." 


BELL Aircraft 

CORPORATION 

BUFFALO, NEW YORK, U. S. A. 
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DISCONNECT COUPLINGS 4^ POWER BRAKE VALVES CHECK VALVES PRESSURE REGULATORS 

vii ^ r . m 

HAND PUMPS ACTUATING CYLINDERS HYDRAULIC ELECTRIC SWITCHES RESTRICTOR VALVES 

SEQUENCE VALVES HYDRAULIC SELECTOR VALVES -£^3 TUBE CLAMPS CUSTOM BUILT RADIO 
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"THE AVIATION INDUSTRY HAS WAITED 

25 YEARS FOR THIS DRILL!' 


MODEL 9D020 DRILL 


-- rjscst-" 
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^ -or because nxi 

9eISCCin ot3 0» 45».60» angle drill, 

4^^ lwo 


„,. UY SP[ [D TOUR PRODUCTION 

THIS DRILL WIU *ii- , NF oR«ATION 

WR1TE now F o» COM 






ITEATHERHEAD hydraulic actuating cylinders are being 
if supplied in volume io major aircraft companies. 

Like all other Weatherhead airplane parts, these cylin- 
ders are manufactured to Air Corps, Navy, and "AN" 
specifications as standard production. 

Each airplane part that Weatherhead produces 
has been engineered not only for performance, 
but also for mass production to provide the 
increasing output so essential today. In 
addition to hydraulic cylinders, these 
parts include Dural Tube and Pipe 
Fittings; Vacuum Selector and Check / ' 

Valves; Hydraulic Check Valves; J 

and High, Medium, and Low i M 

Pressure Hydraulic Flexible 
i Hose Assemblies. i 




Eyes for the Army and swift courier service for 
the military command . . . these are the duties 
of the rugged, low-flying Stinson L-49's. 
The unfalterifig dependability and highly 
economical operation of Lycoming aircraft 
engines provide important requisites for the 
successful completion of such missions. 


itally opposed or ::o to 300 h.p. radial engi 
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It is significant that Eclipse Aircraft Accessory Equipment — 
"accepted as standard by the Aircraft Industry, Airlines and 
military services for more than 20 years” — is SCSEF-equipped. 
For the outstanding performance of its delicate mechanisms 
on the highly maneuverable planes of today is proof that 
S5CSEF Bearings pass the most critical tests "under fire.” Equip- 
ment upon which human life often depends invariably relies 
upon SfiDSlF’s. sosi 


gSGSlF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA. 




TO KILL FIRS. . . 


Don't give engine fires a chance— in the 
air or on the ground. Aim at the heart of 
them, blast them out quick! Arm your 
plane with a built-in LUX extinguishing 
system. It's the system that useslhe dead- 
ly fire-killing power of LUX carbon diox- 
ide snow-and-gas. It operates with the 
simple pull of a handle. 

Aviation's fastest fire-killer, LUX gas 
kills engine fires in 3 or 4 seconds. Yet 
a blast of this cold, clean and dry gas 


hurts nothing but fire. It evaporates into 
thin air when its fire-killing job is done. 
No mess. No residue. No harm to engine, 
plane or equipment! 

If you want completely automatic lire 
protection, use LUX flame detectors as the 
actuating elements of your built-in LUX 
system. There are LUX fire extinguishing 
systems for both radial and "in-line" en- 
gines, single and multi-motored planes. 

Write now for complete information. 



Kidde 


Walter Kidde & Company, Inc. 
622 West St., Bloomfield, N. J. 
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Average Number of Pieces from 
Headier Die Increased from 
25,000 to 225,000! 


That’s MORE Production 
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ROHM & HAAS COMPANY Ri 


Information on installing 
plexiglas aircraft sections 




rjHE new Plexiglas .-Methods oj lnstal- 

THE CRYSTAL-CLEAR 


PLEXIGLAS 

time I of this 48-page manual^discusses the 

SHEETS AND RODS 


CRYSTALITE 

staliations S lTwTtoTu» sTale.^' 

MOLDING POWDER 

lation will be furnished upon request. 



WASHINGTON SQUARE, PHILADELPHIA, PA. 

ind Tutili Spccialtits md Finishes . Entymtt . . Crystal-CInr Acrylic Plastics . . Synthetic Insecticides . . Fungicides . . 
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Speaking of Responsibility . . . 

Unfailing combat performance! 

America's fighting aircraft must ful- 
fill this responsibility for the protection 
of all that we cherish as Americans. In 
pursuit ships, Dumore fractional horsepower 
motors are engineered to give extra hours of 
dependable power far beyond normal service 
requirements . . . they have what it takes when the 
going is tough and loads are heavy. That’s why speci- 
fically designed Dumore aviation motors are selected 
to operate anti-icer pumps, cowl and wing flaps, oil cooler 
exit flaps, rudder tabs, trim tabs, windshield defrosters, am- 
munition booster units and many other vital controls on fighters 
and commercial craft. Why not consult Dumore engineers about 
special applications of precision power to your control problems ? 
THE DUMORE COMPANY, 382-F, RACINE, WISCONSIN 






^Hiatk. AmesUccut ActeA&jjfci QcuiiniLutixut ta Victosuj. 

★ The contribution to victory of American Aircraft is not alone 
speed ... or firing power. Vital is its all-around dependability. 

• Back of every success in the air are the decisions of men who 
must sit in anticipation of action. • Comfort must give body 
relaxation so that mental effort is free to do the right thing at 
the right time. • Engineers and officials design the seating for 
these men with comfort in mind. • Skilled craftsmen at our plant 
translate these designs into dependable seating for the pilot, the 
gunner, the radio operator and the observer. • American aircraft 
is thus more vital, more dependable in the fight for victory. 


THE GENERAL FIREPROOFING COMPANY 



Let me tell you, they're doing 
everything to make up just about 
the best bunch of fighting galoots 
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Among the multiplicity of aircraft parts produced in quantity by 
Standard Aircraft Products are sheet metal boxes, tubes, tanks and 
fittings — all made to the exacting specifications of the individual 
purchaser, manufacturer, or assembler. Standard supplies the 
leaders in ever-increasing demand. Write or wire your requirements. 


Manufacturers also of: Liquid Coolant 
System Pressure Relief Valves, Header 
Tanks and Thermostats; Aircraft light- 
ing, and Heat Transfer Equipment. 


Standard Aircraft Products are suppliers 
to the United States Army Air Corps, 
Allied Governments, Airlines, and 
Individual Aircraft Manufacturers. 


S T A n D A I R 
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Back Countersinks and Sporfacers 


Cupforgcd Dimple Dies and Punches 


Cupforgcd Swivel Dimple Secs 
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m NICHOLSON FILES 

FOR EVERY PURPOSE 
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Murdock Radio Phones have 



been the “scientific ears” of this 
nation in peace — in war — since 
1904. 

Precision built to scientific 
exactness. 


-jflurdock 

RADIO PHONES 


Serving the Cause of Victory 

Murdock Manufacturing Co. 
Chelsea, Mass. 
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It takes more than a whistle 
to start production 



THE OUTPUT OF MEN AND MACHINES 
DEPENDS ON PAPER WORK ROUTINES 



The finest machine and the ablest workman are help- 
less until paper work routines have brought right 
instructions, right materials and right tools to the job. 
Every delay and every mistake is a drag on produc- 
tion and a waste in costs. 


In the paper work routines of production and 
allied activities, Addressograph-Multigraph methods 
make procedures simpler, and coordinate functions 
from the purchasing of materials to shipping of 
finished products. They save time, eliminate errors, 
prevent waste, speed output and protect costs. They start 
the wheels and keep uninterrupted production going. 


USERS OF OUR PRODUCTS are entitled to the services 
oj our Methods Department. It can help to extend the use 
of their equipment in Purchasing, Storeskeeping, Produc- 
tion, Marketing, Shipping, Billing, Collecting, Disburs- 
ing and all key operations of business. To those who are 


Addressnjraph-Multijraph Methods 

SAVE BRAIN HOURS AND HAND HOURS 
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in All Principal Cities. 
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pcd by Martir 


LITTLE GADGETS DO 

in accelerating Martin production 


big 


JOB 


T ypical of the many small devices developed by Mar- 
tin to save production time, is the Martin mechani- 
cal rivet-sorter. This ingenious device takes the accumu- 
lation of rivets swept daily from factory floors and sepa- 
rates them according to diameter, head shape, and shank 
length. Operating at high speed, the Martin rivet-sorter 
saves much time when compared to tedious, inefficient 
hand sorting. 

Such things as rivet-sorters, while individually of minor 
importance, take on tremendous significance when mul- 
tiplied a hundredfold. In every department of Martin 


plants, from engineering to assembly, minor time-and- 
labor-saving methods yield an impressive total of man- 
hours saved. By constantly studying and improving every 
operation, however small, Martin is saving time and 
increasing output for Victory. 

The Glenn L. Martin Company, Baltimore, Md., U. S. A. 


9 AIRCRAFT 
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YOUNG aeronautical heat transfer equipment is being specified for American 
fighting aircraft. Aviation designers and engineers have confidence in 
YOUNG'S ability to build rugged, dependable heat transfer units to the most 
exacting specifications. More than a quarter-century of experience in 
designing and manufacturing spccialixed heat transfer equipment stands back 
of YOUNG aircraft products. For example, the aluminum supercharger inter- 
cooler was originated and developed by YOUNG. Oil temperature regulators, 
oil coolers, supercharger intercoolers, engine jacket cooling radiators, engine 
warming devices, cabin heaters, heat control elements for air conditioning . . . 
and many especially designed heat transfer units for military aircraft . . . are 
products of YOUNG research, engineering and manufacturing facilities. 
Consult with YOUNG engineers about your particular heat transfer require- 
ments. There is no obligation. 


HEAT TRANSFER PRODUCTS 
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AUTO-LITE Sterling recommends 


the New "B" Braid -Synthetic Cable 


for Light, Power, 

• The AN-JC-48 Army-Navy Specification for 
low-tension aircraft electrical cable is a perform- 
ance specification. . . . Auto-Lite Sterling engi- 
neers have developed new types of low -tension 
cable which have been approved under this spec- 
ification. 

Of these types, "B” Braid-Synthetic is the cable 
which, in our judgment, possesses the greatest 


and Instruments 

combination of advantages from the standpoints 
of low weight, small O.D., abrasion resistance, 
dielectric strength, and flame resistance. 

For complete information on this, and other 
approved low-tension cables by Auto-Lite Ster- 
ling, write for Catalog Insert No. 838. 

The Electric AUTO-LITE CO., Port Huron, Michigan 
WIRE DIVISION 


In its 26 great manufacturing divisions, 
Auto-Lite is producing for America's 
Armed Forces on Land, Sea and in the Air 


© 


AUTO LITE 

Sterling- 
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O N TODAY'S rush production schedules, ready availability 
is an outstanding feature of the Torrington Needle 
Bearing, Thanks to a program of steady expansion, Needle 
Bearings can be delivered promptly in standard sires and 
types on all priority orders. 

But the features that first won industry-recognition for the 
Needle Bearing are now important wartime advantages, too. 
Sec if you don’t agree that each one fills an immediate need, 
simplifying your product design and speeding production. 
YOU SAVE TIME installing the Needle Bearing. It is built as 
a single compact unit. One quick 
operation presses it into place 
in the housing. Here is modern 
design for today’s high speed 
production line methods. 


YOU CONSERVE VITAL MATERIALS. The Needle Bearing's 
small outside diameter represents a material saving in itself. 
And this in turn enables you to reduce the si/e of surround- 
ing members, conserving still more materials for needed 
use elsewhere. 

YOU eliminate EXTRA PARTS and assembly steps. The 
Needle Bearing stays in place without the aid of retaining 
rings, washers or end plates. And efficient lubrication elimi- 
nates the need for all but occasional renewal of lubricant. 
Both of which again save vital materials. 

YOU IMPROVE PRODUCT PERFORMANCE. The Needle Bear- 
ing's high load capacity, low power consumption and long 
life make improvements possible in your product design 
and operation, reducing manufacturing costs. 

These advantages of the Needle Bearing — proven con- 
clusively in thousands of applications — can help you guard 
against production delays that are more costly now than 
ever. Find out from a Torrington engineer how easily this 
unique bearing, available for prompt shipment on priority 
orders, can be adapted to your 
wartime designs. Complete de- 
tails are available in Catalog 
No. 114. Write, wire or phone 
for your copy today. 




CUSTOM**'* 


35 Torrington Needle-Bearings are 
cun breakers bin It by Al^Chalraers 


Needle Bearings on power lift shafts 
shafts increase operaiing^eflicienc^and 
the^Needle Bearings provide high 


Used in the feed boxes of 12-inch to 
18-inch heavy-duty and 17-inch to 
24-inch Regal lathes manufactured by 
The R. K. I.eBlond Machine Tool Co., 
Needle Bearings reduce the need for 


CASE-DETROIT 


ALLIS-CHALMERS 


TORRINGTON NEEDLE BEARING 
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The best way to answer these questions is 
to consider this question —“Where do I 
want to be in the aviation industry ... one 
year... two years ... five years from now? 


Trained men! That’s the real need of the avis 
industry today. And the demand for trained 
in the future is obvious in view of the expar 
policies of the industry. 

If you want a training that will really 
qualify you for an aviation career when 
you are ready to apply for a position, 
you will start that training now at Boe- 
ing School of Aeronautics. 


Boeing School 
Grads 

Make Good! 


Boeing School has a world -wide reputation for 
comprehensive technical training. Its graduates are 
holding responsible positions today in more than 
100 aeronautical concerns. 

Before you take that job — before you 
sign up for a "quickie" course in some 
branch of aeronautics — you owe it to 
yourself to investigate the career courses 
of Boeing School of Aeronautics. 



BOEING SCHOOL OF AERONAUTICS 
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The Motor That Made 

the Compass Dizzy 

HOW G-E MOTOR ENGINEERS HELPED 
SOLVE ANOTHER DESIGN PROBLEM 


^4 


O NE of our customers had designed a precision- 
timed device and a special motor to operate it. 
The device was to be mounted on a machine gun, 
and its operation synchronized with the firing. 
The motors proved satisfactory until the guns were 
mounted on airplanes. Then when the motors were 
operated, the permanent magnets in the compass 
and other navigation equipment were affected — 
the plane thrown out of control! 



What was to be done? Were all the tools, materials, 
and plans to be scrapped? It was decided to put 
the problem up to G-E Engineers. 


units which are produced in large quantities and 
in short time. Most important of all — the motor is 
in production. 


Within two days, original layouts were made 
which gave the company sufficient details to pre- 
pare housings that would take standard G-E 
motor parts. At the same time, we began to build 
sample motors. Within ten days, we submitted 
operating samples that met all specifications. 

The new motor is smaller and lighter, and has no effect 
on the instruments. It is made up of standard 


This is one example ol 
motors. Why not avail 



' how General Electric engi- 
you time and money on 
yourself of their experience? 
Consult them before you 
start on a design that has 
special motor problems. 
General Electric Co., 
Schenectady , N. Y. 


$10 


GENERAL & ELECTRIC 


You Expected 
to Read This 
NEXT YEAR! 


Industry after industry is beating its 
promise as America's war production sets 
new world’s records . . . Management, 
labor, W. P. B., Army, Navy, the Maritime 
Commission and other government depart- 
ments are cooperating to make next year’s 
headlines come true THIS year. 

In World War I, the Kaiser feared American 
manpower. In World War II, Hitler is even more 
fearful of our rapid transition from peace to war 
production. . . . He has reason to be afraid. 

Printing press factories are exceeding quotas 
on anti-aircraft gun parts. 

Spark plug manufacturers are setting new 
speed records in machine gun production. 

The heavy-transportation industry is making 
giant chassis for big guns at a faster rate than all 
the Axis powers combined. 


In this industry, men who used to make loco- 
motives and tractors are changing "Too Little 
and too Late” to read "Too Much and too 
Soon,” from the enemy's viewpoint. 

Starting just a few months ago, with a bale of 
blueprints and a knowledge of how to build such 
things as road-scrapers, power-shovels and trucks, 
the heavy-transportation industry is turning out 
mobile artillery that will shake the earth in more 
than a literal sense. 


The story of how this industry joined the army 
carries a significance which should be understood 

The significance is that America has solved the 
problem of exchanging production techniques between 
specialised industries. This process went on unnoticed 
in peacetime. War gave it prominence. 

OVER^ 
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You Expected to Read This NEXT YEAR'.— continued 


► When the bales of blueprints were first deliv- 
ered, and the heavy-transportation industry started 
on its job of producing prime-movers and chassis 
for big guns in quantity, new production tech- 
niques were needed in a hurry. 


90% of the time of McGraw-Hill’s 153 editors 
and 725 engineer-correspondents is devoted either 
to visiting war-production plants (to study pro- 

on how production problems were solved. 


► Here are some of the questions that arose: 
"How do you weld such heavy sub-assem- 
blies?” 


"What welding fixtures will handle these 
parts so that our workmen can always weld 
down-hand?” 

"How can we make these long, heavy welds 
and have sound metal from one end to the 
other?” 


"What’s the best 
welded parts? Shall 
magnaflux process?” 


testing 
use the 


"What's the best way to support these 
welded assemblies for machining?" 

That's just a few of the thousands of questions 
that arose in the minds of experienced men when 
they had to solve new problems. 


"Know-how” is the secret of the amazing 
records now being made by American Industry. 
And "know-how” comes from thousands of 
"little facts” like this: 

Information on tool shapes for cutting the harder 
steels of war is vital literature to the engineer, de- 
signer or production man with the particular problem 
of cutting those steels confronting him. 

The industrial editor does not work alone in 
giving vital information to men on the production 
line. In much the same way, manufacturers are 
war-converting their industrial advertising to 
show their readers how to use their products 
more effectively. For instance: 

A business-paper advertisement showing how to 
make old taps and dies last longer has no glamour for 
anyone but the man who must rush production with 
an inadequate supply of new ones. To him it has enough 
"oomph" to be dipped and placed on his office wall. 


They illustrate the fact that American produc- 
tion methods depend upon specialized techniques 
and machines. 

Each man with such a problem knew that some- 
one, somewhere, had solved his problem, or 
might solve it before he could work out his own 

Therefore he turned to the source of industrial 
information he had always used when he wanted 
to know what others were doing ... his industrial 
magazine. 

Ever since the Maginot Line was flanked, the In- 
dustrial Press of America has been helping rookie 
industries to become veterans in the battle of war 

►it doesn’t do this by exhortation or command, 
but by answering thousands of specific questions. 

Just as newspapers keep their war correspon- 
dents at the front, Industrial Magazines keep 
their "war-production-correspondents” in the 
plants where weapons and equipment arc made. 
McGraw-Hill editors are mobilized for war as 
literally as though they were firing weapons 
instead of helping to produce them. More than 


To the casual observer, the Industrial Press is 
about as exciting as the rows of wires that stretch 
along every road and railway. . . . The simile is 
very apt. Both exist solely for the interchange of 
ideas. Both are typically American in the extent 
to which they have been developed and applied to 
the whole economy. . . . This advertisement pub- 
lished by the McGraw-Hill Network of Industrial 
Communication. 


THE MeGRAW-HILL NETWORK 
23 PUBLICATIONS WHICH HELP MORE 
THAN t, 000,000 EXECUTIVES, DESIGNERS 
AND PRODUCTION MEN TO EXCHANGE 
IDEAS ON WAR-PRODUCTION PROBLEMS 



McGRAW-HILL 

PUBLISHING COMPANY, INC. 

330 WEST 42nd STREET, NEW YORK 
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Eagles In The Sky. . . 

The eagles on your dollars keep the "Eagles” in 
the sky. A pledge to buy War Bonds regularly is 
your pledge to see America through to victory ! 


ConsoJidated^Wfidircraft Corporation 


SAN DIEGO . CALIFORNIA 
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of this vast plane fact. 
. sound, atmosphere . . . all 
1 equipment conditions 24 I: 


Keynote 

“Controlled 
to provide u 
365 days per year. 

in this tremendous undertaking has been 
crating equipment for the air conditioning sysl 
tumps, and additional pumps for water circulation, 
inufacturing and installing the equipment, it has been 
to work closely with the executives and engineers of The An 
, and we arc pleased to congratulate their organization 
worthy achievement. 
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Quick Change-Over 

Special adapters can be supplied to 
permit the installation of Shakeproof 
Cowl Fasteners where airplane parts 
have already been tooled for grom- 
met type fasteners. 


No Stress Hazard 

Because stresses are absorbed through- 
out the base of the resilient main spring, 
strains are removed from the primary 
structure, particularly shear stresses on 
the aluminum attaching rivets. Conse- 
quently, the fastener may also be used 
in such materials as plexiglas, etc. 


Accelerated Delivery 

Ample Shakeproof Facilities for the 
manufacture and heat treatment of pre- 
cision stampings and cold headed prod- 
ucts are your assurance of accelerated 
delivery on orders for cowl fasteners. 


springing and balanced stresses between 
parts, enabling exceptionally high loads 
to be handled by fasteners of relatively 
small size. This permits installation closer 
to a corner or edge and assists in elimi- 



The new 28 page Catalog AD-1 thoroughly explains the 
features and advantages of Shakeproof Cowl Fasteners. 
It also contains an illustrated test report on the physical 
properties of the fastener, along with detailed ordering 
information. Offered to aircraft engineers, buyers and 
production men without charge. 


H SHAKEPROOF COWL FASTENERS 
I MEET EXISTING ARMY AIR CORPS 
W REQUIREMENTS AND ARE APPROVED 
M FOR USE ON AIR CORPS PLANES. 












Carefulness here comes home to roost 
on flying field and flight deck! 

Maintaining the necessary high degree of accuracy in vastly speeded up 
production of landing-gear equipment for heavy aircraft calls for care 
beyond usual standards. Care in machine-tool selection. Care in fixture 
design. Care in close-limit machining technique. Care in assembly and 
test. Never in its service life would a heavy motor truck axle spindle, for 
instance, be called upon to "soak up” such an impact shock as a giant 
bomber's landing gear must take in its daily stride. Hence the care above 
mentioned . . . which "comes home to roost” in thousands of happy landings. 

BENDIX PRODUCTS DIVISION 
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Someday the War Will End 


“THIS WILL BE A LONG WAR AND A HARD 
WAR’’ said tile President of the United States in a 
recent talk. He was right. In the first few months of its 
inauspicious beginning we have spent more money than 
the cost of the entire bill for participation in that highly 
localized conflict miscalled the World War. We have 
suffered greater losses in naval personnel than the total 
for the previous history of our Navy. We have passed 
through an almost unbroken series of reverses and pur 
most brilliant performances necessarily have been delay- 

lit spite of all this there is not one among us who 
even entertains a thought of anything but final victory. 
Our chief problems arc concerned with attainment of 
that victory in the shortest possible time with the least 
amount of unnecessary bloodshed. 

On the home front there is much tangible cause for 
encouragement. Material shortages and unfriendly pri- 
orities have failed to stem the rising tide of aircraft 
production. We have reached the point where you can 
stand for a few minntes at the end of assembly lines and 
actually see planes move out into the sunshine — a brief 
test flight and on they go for destinations unknown. It 
is true that there are many places to send them on all 
the continents but at last they are beginning to accumu- 
late in these places and already their presence is being 
felt by our enemies. And with all this we are now on the 
threshold of even greater manufacturing miracles. 

Our successes in the battle of production have not 
been gained without headaches and heartaches, and 
there are more of them to come. Even as this is written 
there are many plants unable to operate at the fullness 
of their newly created capacity because of lack of cer- 
tain materials. Some of these manufacturers are gravely 
concerned about the morale of their workers because of 
production slowdowns due to shortages. Some are facing 
the possibility of layoffs, and when you lay off men in 
these times, they don ’t wait around for you to take them 
on again. It would be well for those among our leaders 
who are concerned with priorities to consider these 
facts carefully if they wish the aircraft industry to con- 
tinue to perform miracles. 

In certain areas it is not unlikely that transportation 
of workers may emerge as the most serious of all bottle- 
necks. This problem will not be satisfactorily solved by 


such spectacular expedients as barracks for workers or 
150 passenger war model buses. In the first place, you 
can’t jounce people around in uncomfortable vehicles 
and expect them to perform at their top efficiency in 
precision manufacturing work. In the second place, the 
large capacity vehicle defeats its own purpose because 
it requires the use of a common loading point some dis- 
tance from the workers’ homes. The only satisfactory 
solution of the problem will be found in the use of some 
smaller type vehicle which will provide greater flexi- 
bility and less retraced travel mileage between workers’ 
homes and the factories. 

Although these problems are pressing, there are oth- 
ers equally serious and there will be others at present 
unforeseen. But there is one that can be foreseen, and 
that is being sorely neglected in the thinking of too 
many of us. It is the problem of post war readjustment. 

Some of us have felt that total war means total con- 
centration on present problems and that philosophy is 
laudable. Some of us have feared the criticism of our 
military leaders if we dared to think of anything 
beyond winning the war. But the final victory will be 
hollow indeed if we are -not prepared to assume the tre- 
mendous responsibility of reconstruction. The devasta- 
tion wrought by this present conflict will be far greater 
and will reach farther than that of any of the 800 major 
conflicts of recorded history. But after the world has 
been torn asunder we must carry on. It is an important 
part of patriotism to do some thinking now about the 
future. This is the duty of every man and woman en- 
engaged in any phase of the war effort, be it civil or 
military. If we do not set aside a portion of our thinking 
now for post war planning we will be faced with a 
future calamity that will make this terrible war seem 
mild by comparison. 
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AVIATION'S WAR COMMUNIQUE NO. 6 


AMERICA AT WAR 


"We are not going to lose Australia,” promises Brett, as the Jap is slowed in his push 
to the South. Meanwhile, antipodal forces of the United Nations pulverize Nazi arms 
plants in RAF blasts at the Continent. 


LIEUT.-GEN. GEORGE H. BRETT, United Nations Air 
force Commander in Australia, says that Australia may have 
to take ft little drubbing from the Japanese but “we are not 
going to lose this country.” 

American and Australian planes are in the air ail the time 
looking for Japanese, says John MeEwen, former Australian 
Minister for Air. 

Signs arc even more definite now than they were when 
your last Communique was written that Japanese air and 
surface forces have been slowed if not completely stopped 
on the margin of North Australia. There is no longer any 
expression of fear of loss of that big island, in Washington 
or elsewhere. 


of southward. How soon, and how fast, will depend, us 
General Marshall said, on our getting sullieicnt forces there 
to seize and hold islands. It is a war of islands — a wav 
on land, sea and air for islands. 

General Brett gave what may be a fair estimate of the 
quality of Japanese airplanes when he said that 100 Ameri- 
can planes are worth 200 Japanese planes. This is taken 
not merely as a boastful remark but as a considered obser- 
vation. Even at that, if we have to put up 100 airplanes for 
every 200, seven or eight thousand miles away from home, 
it’s no small chore. 

Most observers are mildly surprised at the showing the 



Japanese are making in the air. When you consider that the 
little yellow men have scarcely any technical creative power, 
never having invented anything in the whole gamut from 
egg beaters to superchargers, you must admit they are doing 
a fii*s t rate job of adapting other people’s aero development 
work to their needs and their ambitions. 

Incidentally, in the absence of any official report on the 
number of Nipponese airplanes, one man turns up, writing 
in the British Manchester Guardian, with an earnest attempt 
to show that Rising Sun production is somewhere between 
12,000 and 16,000 a year, rather than about 5,000, as most 
every one assumes. His argument is not very convincing. 

Still more about the Japanese aloft: the Army and Navy 
Journal says it has reports that Japanese array fliers are 
interior lo naval fliers. Most of the enemy bombers arc of 
the two-engine type, with a medium eeiling. Jhe new-type 
bombers are still inferior to similar type American planes. 
Dive bombers were none too effective as pilots usually hesi- 
tated to approach within 10,000 ft. of the target. Virtually 
all Japanese fighter planes are inferior to American planes. 

Still on the war in the East, it begins to look as if the 
historian, trying to highlight 1011 in the Second World War, 
will put down among top events the sinking of the British 
Repuhe and Renown battleships by Japanese air forces. 
This faet may already have turned the development of heavy 
war ships at a pretty sharp angle. The United States Navy 
has not said whether or not it is laying down any more 
battleships. 

Which moves us over to Europe and Britain’s announce- 
ment that the German battleships Gneisenan, Seliarnlioret 
and the heavy cruiser Prim Bugen, have been hunted down 
with air cameras, and discovered to be badly damaged and 
definitely out of Hitler's spring push. This seems to con- 
firm reports of RAF and the Fleet Air Arm that their 
planes and ships were attacking in very low visibility — so 
(Turn to page 2801 





Women in Slacks 
Speed Plane Production 

No longer is their doubt that women can "take it" in our factories. Aviation's experience proves 
they are actually increasing the output in the greatest production effort the world has known. 


By DON WHARTON 



OUR 1942 production goals call for 
10,000,000 workers in war factories in 
addition to 5,000,000 already employed, 
according to Sidney Hillman, labor di- 
rector of the War Production Board. 
This means that millions of women must 
help to “man” the assembly lines. 

How will America’s women respond 
to this call ? How well will they do their 
part toward keeping America free? The 
achievements of women in coveralls in 
the aviation industry give a typical and 
inspiring answer. While Washington 
lias been talking about registering wo- 
men, our aircraft plants have put them 
to work in essential jobs. 

Not much more than a year ago, there 
were no women in our aircraft plants, 
except for a few seamstresses and in- 
spectors. Even as late as Pearl Harbor 
the industry employed only a few hun- 
dred women. Today Glenn Martin is 
hiring more of them per month to make 
bombers than the entire industry had 
hired up to December 7. Consolidated 
has 2,500 women reporting for work 
every day — and no Liberator or Coron- 
ado leaves Sun Diego to bomb the Axis 
but has been partly fashioned by a wo- 
man’s hand. Altogether the industry 
has more than 15,000 women in cover- 
alls. By June that figure will probably 


be tripled. By the year’s end it is ex- 
pected to reach 100,000 — and keep on 
rising. From coast to const, women are 
working on every type of plane from 
light trainers to the heaviest four-engine 
bomber. 

This little industrial revolution began 
in Los Angeles where Vultee makes 
trainers and pursuit ships. Early in 
1941 — months before OPM asked air- 
craft plants to experiment with women 
workers — Vultee hired 25, put them to 
work on eleetrical and radio sub-assem- 
bly, attaching wires and fitting out 
junction boxes. These pioneers were 
scheduled to start work on April 1 but 
the prejudice against women was so 
strong that the management had them 
report on March 31 in order to prevent 
cracks about April Fool’s Day. In throe 
weeks the Vultee experiment proved a 
success : units produced per week had 
increased, some going up 25 per cent, 
some even 50 percent. In addition, the 
women had inspired men to increase 
their output to keep pace. 

Vultee then began hiring more women, 
spreading them through the plant; in 
machine shops, filing and burring; on 
drill presses, milling machines, cut-out 
saws. ’ Where the work is repetitive 
foremen invariably report increased effi- 



Vultee girls pul Iho finishing touches on canopies in the pain I shop. 
Women prove belter than men at certain jobs. 

Dick Whittington Photo 


training planes at Piper Aircraft Corp.'s plant in Lock Haven , Pa. 
Acme Photo 




Picture chc'i: devised by Vega engineers fo aid 
new women workers on Flying "Fortress" elec- 
trical assembly line have helped triple output 
of such Hems as j unction bones, electrical con- 
trol, bomber control and instrument panels. 

ABOVE RIGHT: shows Joycille Peterson, alter 
only one week at plant, at first at four steps 
in this assembly, installing bos and elbow 
fiHings on engine junction bos, aided by 
esplanatory chart at lower right. The durable 
charts ore pasted on plywood and shel- 
lacked. ABOVE LEFT: shows Verita Van de Car 
at another assembly post following chart as she 

perienced but nimble-fingered women have been 
able to quickly perform many operations faster 
than esperienced men. LEFT: shows Doris J. 
Jones at final post, adding accessories and 
tightening panels and fitting s. Guide-chart is 

ready lor installation. 


ciency. One points to a girl pulling a 
mass of wires through a long tight tube 
— in 15 min. against her male predeces- 
sor’s half-hour. Another foreman shows 
you a woman fitting 63 different wires 
into a junction box little larger than a 
handbag — women workers have cut that 
time from two hours down to 90 min. 
Vultee was the first company to use a 
powered conveyor assembly line. A 
fuselage frame starts down this line, 
passes stations at which girls install 
throttles, controls, instrument panels 
and so on. It begins as a bare, skeleton- 
like frame and emerges a completed 
fuselage, ready to be attached to tail 
and wings — and nowhere en route does 
a man touch it. 

In the past few months Vultee’s ex- 
perience has been matched by plant 
after plant. At Vega’s attack bomber 


factory, one foreman with 20 percent 
of his crew women was asked what per- 
centage he considered ideal for his de- 
partment. “One hundred percent,” he 
said. Many foremen who resisted the 
placing of women in their departments 
arc now begging for more. “Where 
weight and fatigue are not factors,” one 

Virtually every aircraft plant has 
efficient women riveting teams — one 
riveting, the other bucking. Glenn 
Martin made exhaustive tests in light 
rivet teams, trying a man riveter with 
a woman buckcr, a woman riveter with 
a man buckcr, and a woman riveter with 
a woman bucker. All combinations 
worked. When North American substi- 
tuted women for men in the tubing 
department production went up 20 per- 
cent. One of the women has a child at 


home and a husband in the Navy. She 
operates a bending machine which used 
to be a bottleneck. “Now,” her fore- 
man says, “she’s bending faster than the 

ican’s Dallas plant a girl who used to 
work in a beauty parlor feeds 8,000 
metal clips a day into a machine — 2,000 
more than men had averaged. 

At Northrop, which has hired 400 wo- 
men in 50 days, there was one job only 
two men in the plant could do. For a 
year the foreman tried to break in a 
third. He couldn’t find anyone who had 
the knack until he tried a woman. She 
mastered it in a week. At Lockheed 
some departments use girls as shock 
troops — when a man begins slowing 
down a girl is put in next to him. In- 
variably he’s spurred on. 

(2’a rn to page 249) 
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Tactics and 
Unorthodox Aircraft 

Britain relies mainly on conventional design for the bulk of her military 
aircraft strength. However, certain tactical innovations have been made 
possible with telling results upon adoption of unorthodox design features. 




the Whitley was looked upon by many 
people as obsolescent if not obsolete. 
Yet a year later it was one of the main- 
stays of the British bombing fleet. 

The Whitley was given a fresh lease 
of life by being slightly modified and 
re-engined and in this form it proved 
completely successful and showed itself 
capable of operating under difficult con- 
ditions. 

Britain Was First With 
Power-Operated Turrets 

But although a conventional areo- 
plane appropriately developed and 
modified seems usually to play the lead- 
ing part in war there are occasions 
when unorthodox designs or construc- 
tional methods or novel equipment comes 
into service with surprisingly successful 

If the operations of the Royal Air 
Force are studied, it will be seen that 
they owe their successes mainly to steady 
development of aircraft and aircraft 
equipment, but also to some extent to 
strikingly original thinking and to the 
introduction of unorthodox features. 

The power-operated gun turret, which 


lias been since the beginning, a feature 
of the big British aircraft, and which is 
fitted to not only the heavy bombers but 
also to the medium bombers, is an ex- 
ample of a bold unconventional piece of 
design work. 

No other country in the world thought 
it possible to introduce a power-oper- 
ated turret. But British designers went 
forward with this component, developed 
it both for electrical operation and for 
hydraulic operation, and finally brought 
it to the stage of full efficiency. 

At first many different theories were 
held about the method of operating such 
turrets, and one of the early Boulton 
Paul turrets was so arranged that the 
entire working of the rotatable part 
was brought about simply by the action 
of the gunner in aiming his gun. Thus, 
by swinging the gun to the right, power 
would be clutched in to the turret and 
the turret would turn to the right. 

Other methods employed the twist 
grip similar to that found in some 
motorcycles. But all these methods were 
quickly sorted out under stress of war 
and the power-operated gnn turret is 
now incorporated in vast numbers of 
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British aircraft and has been respon- 
sible more than anything else for en- 
abling Britain’s biggest machines to 
beat off fighter attack. 

RAF's Most Successful Bomber 

Here then is one example of original 
unconventional thinking brought to a 
highly successful conclusion m war. It 
is matched, so far ns the structural side 
is concerned, by the geodetic construc- 
tion of the Vickers-Armstrong Welling- 
ton. This form of construction has fre- 
quently been described and it is not 
necessary here to repeat the details. In 
essentials it consists of a basketwork of 
criss-crossing metal members which 
themselves give the aircraft not only its 
strength but also its shape. In other 
words, the geodetic construction places 
the strength of the machine where it is 
needed near the surfaces of the aero- 
dynamic shapes. In this it contrasts 
with more conventional construction 
wherein the strength is imparted through 
girders and struts which are inside the 
wings or fuselage and which do nothing 
to impart to them their aerodynamic 
shape. 

The Wellington has a right claim to 
be one of the most successful heavy 
bombing aircraft of the whole war. It 
has worked in many theaters and under 
difficult conditions. It lias been em- 
ployed on most of the very long range 
attacks that the RAF has made and it 
lias invariably given the fullest satis- 
faction. Constructionally it is probably 
the most outstanding case of all. 

Why RAF Fighters Have 
The Advantage 

In armament the success achieved by 
the RAF fighters must be attributed more 
to the unorthodox tactical thinking than 
to any special design novelties. It was 
decided some time before the war that 
British fighters would be given the 
power of hitting harder than any other 
fighters in the world. The consequence 
was that guns were packed into them to 
an extent never before thought possible. 
One other point is worth noting, that 
these guns were packed in such a way 
as to enable them to be used without 
any synchronising or interrupter gear. 
In other words, they were so disposed 
as to be clear of the disk swept by the 

The Vickers-Armstrong Spitfire had 
eight guns mounted in its wings all fixed 
to fire forward in the line of flight and 
all outside the disk swept by the air- 
screw. Similarly, the Hawker Hurri- 
cane had eight guns mounted in its 
wings. The latter version of the Hurri- 
cane has no fewer than twelve machine 
guns, or, alternatively, four 20 mm. 
cannon. 

This tremendously heavy armament 


for single scat fighters must be looked 
upon as unorthodox. It was not matched 
by anything in Germany or in any other 
country and it gave RAF fighter pilots 
a notable and lasting advantage over the 
enemy. The plan has been pushed even 
farther in the Bristol Beauhgbter which 
earries four 20 mm. cannon and six 
machine-guns. 

When we turn to other classes of air- 
craft we find some notable unorthodox 
types, chief among them the Westland 
Lgsander Army Co-operation machine. 
This aeroplane lias had n long lease of 
useful life and has earned extremely 
high opinions from the pilots who have 
flown it. It has been used for innumer- 

not of the kind that will see much pub- 
licity. It is still regarded us one of the 
best Army Co-operation aircraft in 
service today. 

Its design is a brilliant piece of 
specialised work. For Army Co-opera- 
tion purposes an aircraft must be able 
to take off from and land in a compara- 
tively small area. Consequently the 
wing loading and the general wing ar- 
rangement of the Lgsander is adapted 
to give a wide speed range. The aero- 
plane is capable of slow flying under 
full control yet it has a reasonably high 
top speed to enable it to meet all condi- 
tions under which it may be used. Partly 
this result is achieved by fitting the 
wings with Handley Page slots. These 
devices, by controlling the air flow over 


the wings, enable lift to be generated at 
lower speeds than would otherwise be 
possible. 

The Lgsander is also a masterpiece 
of internal planning. It packs into its 
fuselage a vast quantity of equipment. 
High wing arrangement has the obvious 
purpose of allowing the pilot to get a 
clear view downwards. Lysanders have 
been used for an enormous variety of 
different tasks including message drop- 
ping and picking up and the dropping 
of containers for revictualling troops in 
isolated places. 

Unorthodox Airacobras 

These aircraft are instances of suc- 
cessful departures from orthodox de- 
sign. They have played a vital part in 
RAF operations from the start of the 
war and they show that although the 
scope is restricted there still is scope 
for the novelty and for unconventional 
feature. More recently the RAF lias 
taken into service the United States 
single seat fighter of extremely unortho- 
dox design, the Bell Airucobra. This will 
be watched with especial interest for 
many people believe that it may point 
the way for useful future developments. 
Its engine installation behind the pilot, 
extension drive shaft to a hollow-hub 
propeller through which an automatic 
cannon is fired, and tricycle landing 
gear are all features now undergoing the 
rigorous trials of actual service condi- 
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Many of fhe lessons learned in the fiery air 
of war will be of tremendous value in post- 
victory aviation. 

For example, a new machine has been 
developed for testing airplane landing 
wheels designed for use on military planes 
— from the smallest fighters to the largest 
bombers and troop transports. 



This machine is shown in the photograph. It 
can duplicate any airplane landing condition as regards speed, load, 
shock and braking for any size of wheel and any weight of plane. 

The tester consists essentially of a large, heavy, drumlike wheel, the 
weight of which can be varied as required, turned by an electric motor 
at any pre-determined speed up to 100 miles per hour. The landing 
wheel to be tested is mounted midway on a hydraulically-operated 
movable arm as shown in the photograph. 

In making the test, the heavy iron drum is set in motion, and as soon 
as it attains the pre-determined speed (representing the landing speed 
of the plane), the landing wheel under test is brought into forcible con- 
tact with it. The instant contact is made, the brake is applied in the 
landing wheel, which then must bring the drum to a full stop in 10 
seconds. The procedure must be repeated 100 times before the land- 
ing wheel is accepted by the Army Air Forces. 

Despite the terrific strain to which every part of the wheel — including 
the bearings — is subjected during this test, every Timken Bearing so 
far has come through in perfect condition. 


Typic 

plane 
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FORMING-BY-DRAWING 

A revolutionary new mass-production process for producing com- 
pound curved surfaces in sheet metals, particularly adapted to the 
large skin panel requirements of the aircraft industry. 

By FRO H MAN ANDERSON, President, Ande,x,n Aircraft. Inc. 


THE “FORMING - BY - DRAWING" 
process is a new technique m metal 
forming. This process is distinguished 
from rolling, stamping or stretching 
methods in that the forming takes place 
by controlled drawing actions applied 
to a moving sheet while it travels at 

able within very wide limits of curva- 
tures. The number of different com- 
pound curved shapes that may be ob- 


tained by calibrated adjustments from 
a single set of these forming elements 
is infinite, as contrasted with the single 
shape obtained from the dies of the 
toggle, hydraulic, or stretch presses or 
the power hammer. 

Using tabulated figures, and by inter- 
polation, adjustment of the elements is 
made for a particular shape on simple 
adjusting fixtures while the machine may 
be engaged in other production work. 

causes little loss of time since there 


are several sets of adjustable elements 
which are quickly interchangeable on 
the forming machine. 

Aerodynamically speaking, the most 
efficient airframe skin panels have in- 
herent characteristics that render them 
difficult or impossible to fabricate by 
conventional methods. The chief reasons 
arc the limited size capacity of ma- 
chines used and the spring back diffi- 
culties in die pressing or stretching shal- 
low curves. 

The Anderson Forming-by-Drawing 
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machines produce in a single stroke the 
shallow elongated compound curved air- 
frame skin panels proportioned to cover ' 
large surface areas with a single sheet, 
with uniform mass production quality 
and speed. Besides the smoother, con- 
tinuous surfaces obtained with large 
sheets, the elimination of a high percent- * 
age of joints results in labor saving and 
substantial conservation of strategic 

Scrap loss is kept at a minimum by 
this process. The sheet metal to be 
formed is held at one end and pulled 
through the forming devices. Generally 
only one to two inches of scrap metal 
result at the end of the sheet — none at 
the side. Several panels may be laid out 
in one large sheet and can all be formed 

tion in scrap and saving in time. Subse- 
complished ns usual, or. in the case of 
pound curves, on a square shear, since 


there is no scrap to interfere. In some 
instances, panels may be trimmed to size 

Various panels can be arranged so as 
to be formed in a single large sheet by 
nesting in tandem, single or multiple 
rows for the maximum reduction of 
scrap and maximum saving of time anil 

New shapes required by change in de- 
sign are obtained simply by resetting the 
adjustable elements. 

Some aircraft designers familiar with 
this process, realizing they need no 
longer be restricted to the use of small, 
narrow panels, have revised their designs 
for the use of larger panels with fewer 
joints, rivets and reinforcements, re- 
sulting in savings of weight, material 
and production time. 

The machine is sufficiently flexible 
to cover almost the entire skin panel 
requirements of present-day airplanes. 
Eliminating, us it does, the use of pat- 
terns, molds, dies, jigs, power hammers. 


wheelers, drop hammers, huge stamping 
and hydraulic presses, and heat treating 
equipment, its potential contribution 
toward speeding aircraft output can 
readily be appreciated. 

The application of the process also 
contributes ultimately to higher airspeed 
through better formation of individual 
panels and improved aerodynamic de- 
sign. Simpler methods of construction 
and reductions in structural weight also 
result. 

Since this is a drawing process, there 
is no tendency of the formed sheet to 
buckle and thus require additional treat- 
ment to maintain a smooth surface. In 
the drawing process the stretching of 
the metal is localized, in measured 
amounts, so that it is possible to add 
surface area only as needed to produce 
a certain curved surface. The strains 
in the metal are directly proportional to 
the amount of area added and are uni- 
formly distributed, resulting in a mini- 
mum of change in its physicnl proper- 



Side Elevation 





AVIATION, June. 1742 



Floor space 8'xSO' 
to Bx 70' 
Installation 

4 to 8 hi 





offer forming provide the unusual ideal conditions 




Reinforcing metal 
strips necessary 
to obtain 'smooth J 
surface at joints 


s Separate formed 
and hand trimmed 
pieces must be care- 
fully damped on 
assembly jig and 
skillfully spot 
welded to prevent 
surface vrarpage 


Bomb boy door formed in one piece by Use Anderson process. 


S " Percentage o f 'Smooth continuous 

scrap negligible surface in all directions 


hours reduced in preparing blanks, forming, trimming, fitting, asscm- 


because of the lorger panels and consequent reduction in number of joints; 
curvatures are obtained with practically no reduction in thickness; sheets 


ties. Change in gage thickness is consid- 
erably less and much more uniformly 
distributed than by other methods. 

This process has been used with uni- 
form success with high tensile stainless 
steel, monel, magnesium, brass and 
aluminum allovs of various degrees of 
hardness. The surface of the metal is 
not impaired by the action of the form- 
ing elements. This is true even with 
24ST Alelad. The present machine lias 
formed sheets ranging from .005 in. to 
.125 in. in thickness. 

The machine itself consists of two 
major complementary units. The first is 
the fonning-hy-drawing machine through 
which the flat sheet passes and emerges 
in a curved shape. The second is the 
power unit which grips one end of the 
sheet and pulls it through the working 
elements of the Forming-by-D rawing 
machine. 

Machine Is Flexible 

These elements arc timed and actuated 
in identical cycles, as desired, so that the 
exact duplication of formed sheets is 
obtained, surpassing the performance 
of wheelers, power hammers, etc., in 
reproducing shapes. Besides pulling the 
sheets, the power unit actuates' the vari- 
ous working elements of the Forming- 
by-Drawing machine by timed and syn- 
chronised motions. 

Adjustability and interchangeability 
of the forming and actuating elements 
do away with time consuming and 
otherwise costly methods using conven- 
tional stamping or drop hammer dies 
and forming male dies for stretching ma- 
chines necessary for each individual 
shape, ns well as the heavy inventories 
of such tools and their storage. 

With the adjustable members, how- 
ever, only tabulated records need be filed 
away for reference on future duplica- 


tion of orders, nnd this is one of the 
most important features in the saving of 
time nnd tooling costs to the aircraft 
manufacturer. 

In a continuous process, this method 
reproduces shapes with exact duplica- 
tion and desired stillness, providing 
ideal conditions for compact stacking, 
handling, storing, packing, shipping and 
ultimately the trimming and assembly of 
the panel to the airframe. 

Reforming 

Besides, forming flat sheets into com- 
pound curvatures, the machine can re- 
form an already formed compound 
curved sheet into an entirely different 
shape. At times, when an engineering 
change has caused the alteration of 
formed panels in mid-production, the 
pre-formed sheets muy be re-drawn into 
a new shape, without the necessity of 
scrapping. 

The present machine can accommodate 
metal sheets in any width up to 66 in., 
any length up to 24 ft. and thicknesses 
from .005 to .125 in. A 30-ft. stroke muy 
be attained, however, with additional ae- 

The width, length, gage nnd proper- 
ties of material and the shapes are de- 
termining factors for speed of forming, 
but one to four panels per minute is an 
approximate average. While the process 
is of immediate importance to the avia- 
tion industry in the manner indicated, 
it is also applicable to the formation of 
frame members and other parts in which 
a modification of surface area through 
drawing or stretching of one part of the 
material more than the other is required. 

The process is covered by pending 
patent application, and a multitude of 
new uses for it are being investigated as 
a research program of the developing 
company. 




FIG. A. These sections are part of an order tor skin panels tor doors of the Curtiss-W right 
military transport. Note the several compound curved panels on each checking Future with eroct 

assemblies without lurther treatment. FIG. C. Feed side o I the adjustable 'forming- by -drawing" 

FIG. E. Expelling side ol the dies through which sheets are drown. FIG F. Gripper jaws on pulling 
unit clamp sheets ol desired thickness and width. In operation these jaws clamp and release 
sheets automatically at either end ol stroke. FIG. G. This is a skin panel lor the bomb bay door 
ol a Martin B-26 which was successfully lormed in one piece. Note rigidity ol sheet without 
support ol any kind except at ends. 











night - after - night rained 
death on London, the British 
turned to this plane to help 
repel the attackers. Origi- 
nally supplied as the "Bos- 
ton," a medium bomber, its 
speed, maneuverability and 
load-carrying capacity were 
such that the RAF mounted 
additional guns, called it the 
"Havoc," and sent it aloft 
where it proved a deadly 
efficient night fighter. In 
large numbers, it now serves 
the British in both versions. 


MASS PRODUCING 

The "How-it's-done" of Douglas Aircraft's magnificient achieve- 


ment in rolling out the A-20’s on 
in ever-increasing volume. 


WITH “Speed and More Speed" the 
battle cry of anti-Axis production lines 
today, a goodly part of the answer is 
being literally “rung" on the Douglas 
Aircraft Company's A-20 production 
lines. There the ringing of bells moves 
A-20 attack bombers from the stock 
rooms to the flight-test ramps, as regu- 
larly as the clock ticks olf the minutes. 
And at a rate of production far greater 


its mechanized assembly lines 


than was ever achieved before this new, 
mechanized method was perfected. 

These A-20’s are no low powered, 
light weight planes, either. They are, in 
fact, all-metal lighting craft whose Brit- 
ish versions, known as Boston and 
Havoc, have already chased the Axis 
in Lybia, bombed the Axis-operated fac- 
tories in the suburbs of Paris, and 
stalked Nazi raiders returning from the 


black sky over London, as night lighters 
and bombers. 

Designed for a crew of three, the U. S. 
Army Air Force’s A-20 is classed as an 
attack bomber but is as fast ns most 
single-seat pursuits, packing a remark- 
able load of bombs and ammunition, 
for distances no lighter can match. But, 
whether its specifications cause it to be 
labeled A-20 for the U. S., or Boston or 
Hntn, for the British, it is a formidable 
combat plane, being produced in formid- 
able numbers, on one of the most ad- 
vanced. mechanized assembly lines in 

Engineered under the direction of Ar- 
thur E. Raymond, vice-president in 
charge of engineering of all Douglas 
plants, the first version of the A-20 type 
was originally accepted by the U. S. 
Army Air Corps several years ago. Its 
original production method was “con- 


ventional” in that it was moved from 
jig-to-jig until finally it was capable 
of rolling on its own gear. But, as or- 
ders were piled upon orders, it became 
apparent that a faster and more efficient 
method, which permitted greater mech- 
anization and more specialization by as- 
sembly line workers, could be evolved. 
The solution is our “vertical” assembly 


The achievement was part of a com- 
plete streamlining of all Douglas plants. 
Into innumerable huddles went the team 
of President Donald W. Douglas, F. W. 
Conant, vice-president in charge of 
manufacturing, T. B. Coulter and T. 11. 
Brennan, plant layout experts, and man- 
agers of the several Douglas plants, de- 
partment supervisors, and representa- 
tives of production engineering, tool 
engineering, and numerous other depart- 
ments. Out of those buddies came as- 
sembly lines that are original in design 
and so well suited to their purposes 
that adaptations are being widely used 
in other plants throughout the nation. 
The mechanized line for production of 
the A-20 was one of the first that has 
had ample time to prove its worth. 

Before A-20 fuselages are fabricated, 
nr are even needed for final assembly of 
the plane, thousands of man-hours of 


work have already gone into the making 
of thousands of separate parts, exclu- 
sive of the engines, that constitute the 
completed plane. These have been de- 
signed, methods of making them per- 
fected, and their raw materials speci- 
fied, each in its own way, at its proper 
time and place, and stored so it can be 
conveniently ti'ansported to that place 
where it will be fused into the whole. 


Giant hydraulic presses, forming parts 
by the now well-known “Guerin" proc- 
ess, developed here ut Douglas by Henry 
Guerin, manager of the Santa Monica 
plant, transform sheet stock into cut 
ami formed parts. These, and thousands 
of others, whatever their size and shape, 
are transported through “streets” and 
“avenues” of the plants, by electric 
trains, run on regular schedules. 

A Steady Stream of Salvage 

Away from the presses, lathes, cutters, 
drilling machines and foundries goes a 
steady stream of "salvage” that is 
sorted, pressed into easy-to-handle bales, 
or boxed for shipment to processing 
plants where it is melted down again 
for re-use. And, all at a saving in mate- 
rials and money that is impressive and 
important to the war effort and tax- 
payers’ pocketbooks. In fact, hundreds 
of thousands of pounds worth millions 
of dollars are saved annually. 

As do a number of other major air- 
plane i 1 ct e we prepare break- 
down drawings of the subassemblies re- 
quired for each type of plane. The 
A-20 breakdown accompanying this text 
will give an overall picture of the manu- 
facturing problems involved. Divided 
roughly, the assembly might be said to 
come in six major steps, some proceed- 
ing simultaneously with others, and 
some following in sequence. Although 
it doesn't actually “happen” in this or- 
der, these six steps are: (1) Assembly 
of the fuselage, (2) assembling and 
joining inner wing sections, (3) at- 
taching of landing gear, (4) mounting 
of the two Wright Cyclone engines, (a) 
addition of the tail assembly, and (6) 
attachment of the outer wing sections. 

Throughout our plants, at each work- 
ing “station" along the assembly lines, 
the production illustrations department 
of the engineering division has placed 
three-way, perspective drawings, similar 
to one accompanying this text, for the 


THE A-20 BOMBERS 

By JOHN D. WEAVER 


FIG. 1. Hydraulic presses. the target t line ol them currently in ute in 

comprised to the hardness ot steel by the Guerin process. FIG. 2. 
Electrically operated slides ol hydraulic presses in Fig. 1. ore shown 
here. The one in position to enter the press is lully loaded with dies and 


covering them with the rubber blankets. It will then be ready to go 
under the press when one ol the other three slides comes out. 




the machine where scrap originates, because separation of mixed alumi- 
num alloys is dUEcuH. sometimes impossible. Stainless steel, lor ex- 
ample, it permitted to End itx way into aluminum scrap renders it 





FIG. 7. At each working position or station, unit breakdown, three-way perspective drawings ore before 


guidance of our craftsmen. By having 
before them, at all times, a clear, easy- 
to-understand guide, each man or team 
knows what is to be done and the best 
way to do it. In fact, the only way to 

Another example of this “visualizing” 
of the job, is onr method of construct- 
ing assemblies, as far as is possible, in 


FIG. 5. The scrap metal being thrown into the 
minum alloy, for one foreign element might 

in the same position and at the same height 


FIG. 9, An end view of the A-20 fuselage 
half-shell assembly lines. When these work- 
men have finished . the hall-shells will be lilted 
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FIG. 10. Between the right and left hall mobile luseloge lines is this well-lighted aisle in which 
workmen work on the interiors of the hall-shells. Drills, rivet guns and other necessary tools ore 

they proceed down this lino, carried on overhead tracks, as workmen make installations and inspec- 
tions from platforms and catwalks between them and at their ends. FIG. 13. Before Ihe A-20 

booth, an overhead crane swings its two Wright Cyclone engines into place. 


the same position they will have on the 
completed ship. Take the nose of the 
A-20 as an example. It is fabricated 
also on a vertical line where it grows, 
step-by-step, from its foundation piece 
to its final inspection, while being car- 
ried along, sidewise, at convenient work- 
ing height, in the same position it will 
have on the plane. Because our crafts- 
men can see it as it will appear on the 
plane, he finds it easier to grasp what he 
is doing, why it has to be done that 
way, and takes pride in doing his job 
well. Error and delay are minimized. 

And, just as the nose, fuselage and 
•other major assemblies are constructed 
on mechanized lines, so, too, are the in- 
ner wing section, shown .in another ac- 
companying illustration. Down the 
tracks of this line go jigs, each with its 
load rapidly taking shape, to come off 
at the far end, a completed inner wing 
section.- 

We ut Douglas take considerable pride 
in the development and innovations of 
the Guerin process; the flush-riveting 
process developed here and turned over 
to the industry; in extensive material 
conservation; and are moving strenu- 


ously to exceed all expectations, high as 
they arc, for our portions of the air- 
plane production program. But, we are 
proudest of the mechanized production 
line technique developed here, and else- 
where in the aircraft industry. 

To build A-20 fuselages we adopted 
the longitudinal or “half-shell” plan, 
whereby right and left halves are fabri- 
cated separately and, when complete 
with all required installations, are joined 
into a completed fuselage. This method 
offered means to construct each half, fit 
it speedily and handily with all interior 
mstnllnticns. with craftsmen working 
on both sides of each half-shell simul- 
taneously, and with practically no crawl- 
ing into small cramped places. 


The line itself is carried on two steel 
rails, one near the floor and one about 
nine feet directly above the lower rail, 
mounted on a sturdy framework of 
wood and steel that also carries electri- 
cal and compressed air outlets, light fix- 
tures, tool racks, and such other lines 
as each station requires. Hanging from 
the top rail and running on the bottom 
one, are giant rectangular frames of 
welded, ten-inch steel tubing. Within 
these frames or jigs are the attachment 
brackets and locking pins by means of 
which longerons and stringers and other 
parts of the fuselaee structure are held 
in place until they are locked firmly 
together by rivets. 

Starting empty, but directly from a 
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master jig where it has been thoroughly 
checked for perfect alignment, the jig 
picks up longerons and stringers in the 
first working position, gets more of 
them in the next, and continues to suc- 
ceeding stations where the skin is 
clamped on and later riveted. 

Because of the half-shell method, 
workmen can be and are stationed, at 
irregular intervals, down both sides of 
each half-shell line. They work in 
teams or individually without interfer- 
ing with each other. Tools, such as 
drills or rivet guns, are permanently 
suspended or racked convenient to their 
point of use, eliminating the time for- 
merly lost in cheeking them in and out 
of too! cribs as shifts changed, and 
freeing aisles of traffic, jams of workmen 
waiting to return or obtain tools. 

Directly above each position are clus- 
ters of fluorescent lighting fixtures that 
flood it with ample, non-glaring light. 

In bins or on racks, generally behind 
the workman, but in some instances at 
his side, at the edge of the aisle but 
never in it, are the exact number of 
parts and rivets, screws, bolts, or clamps 
required to attach them. These were 
delivered, conveniently ahead of their 
scheduled use, by the electric train that 
supplies that particular station. 

When the allotted time for each posi- 
tion's operations has elapsed, a bell 
rings and the entire line of jigs moves 
forward one position, under power fur- 
nished by an electric winch. Each move 
makes room for another jig to start 
down the assembly line. Each has come 
back to the starting point by way of a 
return track that extends from the com- 
pletion end to the master jig, at the 
starting end. 

Paralleling this fuselage “left half" 
line is another on which “right halves" 
are being simultaneously assembled. 
The work progresses in perfect unison, 
both halves reaching the “end of the 
line", or approximately the half-way 
point, at the same time. There, with 
longerons and stringers and skin com- 
peltely riveted, and initial installations 
also in place, both halves are removed 
front their respective jigs for the first 

Overhead cranes pick up the half- 
shells, give them a quarter turn, and de- 
posit them in separate dollies that are 
a convenient working distance apart, 
but hold the half-shells with their inner 


surfaces facing each other, ready to be 
joined. On these dollies the half-shells 
continue on down the line, but now 
moving sidewise instead of endwise as 
they started. Interior installations arc 
completed in this position, at several 
stations and the two halves are then 
simply anil speedily joined. 

Believed of Ihcir half-shell loads, the 
original jigs are picked up by overhead 
cranes and swung over to the return 
track where they are towed back to the 
master jig for a complete check of their 
accuracy, stopping enroute if necessary, 
for any repairs or adjustments tlmt may 
be needed. 

The completed and joined fuselage 
next acquires its two inner-wing sec- 
tions. These were assembled ou another, 
horixontal line ot unusual design. On 
this “wing track" inner-wing sections 
start as three subassemblies that are 
joined in a stationary jig. When the 
necessary mountings are attached, this 
beginning assembly is removed from the 
jig and enters the wing traek assembly 

This track, developed here at Douglas 
and now adapted elsewhere in the in- 
dustry, holds the inner wing sections, 
rights and lefts alternating down its 
entire length, at a convenient working 
height. At each station additional parts 
are joined until, when each assembly 
reaches the far end, it is ready to be 
swung by overhead crane, into position 
for mounting on the fuselage. 

As the fuselage and inner wing sec- 
tions are joined, landing gear is at- 
tached,' and then engines and tail as- 
sembly are set in place. The rapidly 
shaping ship is now rolling down an- 
other assembly line over which a huge 
spray booth has been erected. As it 
passes through this booth it acquires its 
camouflaged finish. Then continues to 
roll, on tracks, to the final assembly. 

At the beginning of the final assem- 
bly, outer wings are attached and the 
virtually completed plane is switched 
to one of two Anal assembly tracks 
where it rolls by gravity, on its own 
steerable front wheel and dollies, in a 
diagonal position, to the far end where 
it leaves the line a completed A-20 type 
bomber, ready for its check flight. 

This final assembly line is believed to 
be the only one that harnesses the force 
of gravity, saving both manpower and 
mechanical power. A gently sloping 


floor provides free motive power for the 
movement of each plane from station- 
to-station during final assembly. Simple 
but effective brakes stop and hold each 
plane at each station, as bomb racks, 
cockpit hatches, and other assemblies 
are added. 

Here, too, numerous tests are made, 
among them that of the hydraulic con- 
trols, retraction mechanism of the land- 
ing gear, and final checks by the U. S. 
Army Air Forces' inspectors. 

On such production lines then, the 
A-20's and their Boston and Havoc rela- 
tives are born and given the unsur- 
passed stamina, speed and maneuver- 
ability that prompted Lieut.-Geu. Henry 
H. Arnold, chief of the United States 
Army Air Forces, to wire Douglas em- 
ployees recently, as follows: 

“Douglas bombers have smashed at 
the enemy again. Four Bostons, piloted 
by Allied airmen, made a pioneer day- 
light raid over the Libyan desert on the 
Nazi airbase at Martuba in North Af- 
rica. Diving on their targets, they sent 
hangars up in flames. Teaming up with 
American made lighter planes, they then 
bagged four (iennau pursuit ships." 

Perhaps before this can be published 
A-20 kin of those Bostons will be demon- 
strating to the Ails that being born “on 
the half-shell” is no handicap. 



FIG. 14. Outer wing, carried on a tpecially designed hoist, is lilted to the correct height and 
rolled into place lor joining to the inner wing. Alter this operation, the ship will roll, on its own 
nose wheel and dallies, by grovity down the final assembly line. FIG. 15. Virtually completed 
A.20's moving down final assembly lines. Note that at this point Ihe airplanes still are run 
along tracks, dollies at two points under Ihe fuselage fit into these tracks while the third point 
of support is the steerable nose wheel. This final assembly line is notable in that it is a gravity 
feed line, the airplanes rolling down of their own weight along the track which is inclined a 
few degrees, and the planes being stopped quickly and easily where desired by a simple brake. 
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EVERY EIGHT 


MINUTES! 


ie North Atlantic 
the palm-fringed isles of the Pacific 
. . . American aircraft are carrying 
the war to the enemy thousands of 
miles from our shores. And these : 
vanguard of the 60,000 warplanes 
is pledged to put in the air this yeai 


To Goodyear Aircraft has been assigned the 
duty of building subassemblies — airplane wing, 
tail and fuselage units, flight control cabins, floats 
and other parts for several types of fighters, as 
well as medium and heavy bombers. This 
number-one war effort is engaging all the 
engineering skill, facilities and resources Good- 
year has amassed in its thirty years of aeronauti- 
cal experience. 


And beyond this, the men and women at Good- 
year ’Aircraft have promised the nation, 
through their Joint Labor-Management 
Committee, to do their utmost in help- 
ing the aircraft industry maintain the 
plane-tvery-eight-minutes schedule. For all 
of us here realize that we, too, are soldiers 
the Battle of America; that our American 
freedom, our standard of living, all our hopes 
for the future depend upon this nation winning 
command of the air 


America must make good this promise, at what- 
ever cost in toil and sweat and sacrifice. It 
means the aircraft industry must produce a com- 
plete airplane every eight minutes, every hour, 
day and night, seven days a week. Into each 
plane must go thousands of precision-built 
parts from hundreds of factories — the greatest 
construction job any nation ever attempted in so 
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MACHINE LOADING CONTROL BOARD AT 
BELL AIRCRAFT — The complete . i elup con- 

ruled vertically, drilled lor pirn and mounted 





This system permits Individual machines to 
sitting ot any number, may be bracketed by a 


Efficient 



Machine Loading 

"Just simple arithmetic,” Bell Aircraft engineers 
call it, but their "simple” methods produce more 
airplanes in less time. 

By MAX STUPAR 

Coordinator of Production, Bell Aircraft Carp. 


When ell types of machinery and tools are at a premium, failure to achieve maximum 
utiliiation from each is little short of criminol— every idle machine is working for Hitler, 
Hirohito & Co. Bell Aircraft's production engineers hove worked out a system which 


TO ASSIST iii maintaining a smooth 
flow of production and to achieve the 
maximum efficiency in the utilization of 
its machine tools and fixtures, Bell Air- 
craft engineers have developed a co- 
ordinated system of time studies and 
machine loading which gives surprising 

The system evolved has played an im- 
portant part in the remarkable reduc- 
tions accomplished in man-hours of 
labor necessary to produce each air- 
plane. Xow, man-hours per plane are 
but 44 percent of the original require- 
ment, and still being reduced ! 


In the first place, 95 percent of the 
work is designed and tooled to go on 
standard machines. When a new piece 
is released from the design engineers to 
the production planning engineers, the 
estimating department is called in to 
work out a standard time estimate for 
each piece, based on past experience 
with similar work. 

Knowing the number of pieces re- 
quired, when they must be finished, and 
the estimated total mau-hours for each 
operation, reference is made to the ma- 
chine loading board. This shows for 
months ahead the actual load in mau- 


hours, and number of shifts scheduled 
for each machine. 

If with the maximum possible utiliza- 
tion of machines available it would be 
impossible to meet the established 
schedules the essential information is at 
hand upon which to base a decision as 
to how machine work must bo contracted 
outside or how much new machinery 
must be acquired. 

Easiest Work Subcontracted 

Generally, only the easiest jobs are 
sent outside, knowing full well that we 
arc better able to cope with the tough- 
est jobs in our own shop and avoid de- 
lays incident to extensive training of 
new people. It is, of course, possible 
for us to maintain more complete control 

It is especially important to keep in 
our own shop all jobs using critical raw 
materials. Since deliveries of specific 
quantities are under strict control, we 
cannot risk abnormal wastage through 
mistakes or faulty workmanship. 

In this connection, it is interesting to 
note that a relatively inellicicnt method 
of production from the standpoint of 
time consumed is sometimes selected in 
preference to the most efficient if it hap- 
pens that the one method more com- 
pletely utilizes such critical raw mate- 

As soon as a piece starts through the 
shop, the time study engineers go to 
work on the actual time study data as 
contrasted with the estimates. Plus and 
minus factors are established for all 
possible circumstances and contin- 
gencies so that schedules can be worked 
out with extreme accuracy. 

(Turn to page 256) 
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The problem of brazing a 3 A" threaded flange into a completely closed 
20 gauge sheet .steel container was solved by Induction Heating. 
Inductors, energized from a Model 1070 Thermonic Induction Generator, 
were placed directly over the flange and caused heating of the flange 
and a small area of the sheet steel container. 


With this process it was possible to perform three brazes simultaneously, 
in 35 seconds. 


you. Write to Department B. 


A pre-placed ring of Easy-Flo Silver Alloy melted and flowed to form 
a perfect, air-tight joint. 

This is only one of the many problems solved by Thermonic in this 
“War for Survival”. The same engineering staff that solved this problem 
are available to you. 


INDUCTION HEATING CORPORATION 

Designers • Builders • Of Thermonic Heat Treating Equipment 

389 LAFAYETTE STREET, NEW YORK CITY, N. Y. 


AVIATION, June, 1942 






7/ie 7/st&dt iA&t Kcmey Can Titu/ 

BONNEY Tu Type Wrenches ' 


gONNEy 

k. TOOLS > 


in ProductionnaMaintenaiice - Service 


""|~IME is Short” and every effort must be made 
to save time in producing and servicing vital 
equipment. 

Bonney TuType Wrenches, because of their 
unique design, are time-savers. Combining an 
open end and box wrench in the same tool, each with 
the same size opening, permits using the end most 
applicable to the job at hand. 

Drop forged of Bonaloy Steel and heat treated 
their entire length, Bonney TuType Wrenches are 
made with sixteen different size openings ranging 
from yd' to 1 7 /i6” with lengths varying from 5 
to 21", depending upon the size of the opening. 


Handles are thin and oval-shaped, providing a 
firm, comfortable grip and, because of their length, 
extreme leverage. 

Openings in the open end are angled at 15° 
for efficiency, while the box end is offset at 15° 
to provide clearance. 

Available as single wrenches or in complete 
sets to meet individual needs. Your local jobber 
will be glad to give you complete information — 
or write for catalog listing the full range of sizes 
and showing the complete line of Bonney Tools 
for Production — Maintenance — and Service. 


Bonney Forge G* Tool Works, Allentown, Pa. 

In Canada — Gray-Bonney Tool Co., Ltd., Toronto Export Office — 38 Pearl St., New York, N. Y. 

Stocked by Leading Jobbers Everywhere 


Improved Solutions 

Of Remote Control Problems 

As size and performance of aircraft increases, problems attendant upon weight 
and complexity of controls and control couplings multiply rapidly. Light and 
compact electrically operated control units provide the answer in many instances. 


By HERBERT CHASE 


AS THE SIZE of aircraft, both for 
war and for other purposes increases, 
problems of remote control are multi- 

distances from the pilot and from other 
control stations have to be positively op- 
erated. Direct mechanical control is 
often not feasible or is virtually im- 
possible. Hydraulic controls, though 
suitable for some purposes, have their 
limitations, among them being the pos- 
sibility that a whole system may he put 
out of use if gunfire or other mishap 
causes breakage of one line. 

No single system can lie made com- 
pletely immune to injury from gunfire, 
of course, but certain forms of electrical 
controls, usually combined with a me- 
chanical drive through flexible shafting, 
are proving their utility and are finding 
more and more extensive application. 

Electrically operated control units are 
now available in light and compact 
forms and in combination with mag- 
netically operated clutches which con- 

may he required. This can lie made to 



when required, permits of controls 
within a fraction of a degree. This 
method of declutching also facilitates 
the use of limit switches without ex- 
tremely fine settings. 

The use of electrical controls is read- 
ier example, but (and this is often 
highly important) if the automatic de- 
vice fails to function ns intended, a 
pair of wires to a manually operated 
switch provides for manual control 
should this become necessary. 

Where distances are not excessive, it 
is possible to supplement the electric 
control with a flexible shaft running 
from the control station to the part 
controlled, as between a control station 
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and a direction finder loop, for example. 

Besides electrical units and flexible 
shafts, control systems often require 
such supplementary units as gear re- 
ducers, angle drives, take-offs from line 
shafting and screw-operated jacks or 
thrust units such as are needed for the 
operation of flaps. All of these and 
much other related equipment are now 
in large scale production by Lear Avia, 
Inc., and are being supplied for use 
not only in aircraft but for certain 
ground equipment required by the Air 
Forces, not to mention other applica- 

The lengths of flexible shafting with 
casings and fittings, though supplied 
through Lear Avia, are manufactured 
by Walker-Turner Company, Inc. Since 
a large number of different units, some 
of them made in several sizes, are avail- 
able and they can be applied in an end- 


less number of combinations, only a few 
can be given consideration here. 

Motors are furnished in sizes rang- 
ing from 2 to 5,400 watts and can be 
bad in speeds up to 14,000 rpm. In 

incloses a gear reduction (Fig. 1) and 
motors are usually equipped with a 
self-contained “Fastop” disk clutch 
which is magnetically operated and 
fitted with a brake which can stop the 
disk within 1/50 sec., according to the 
makers, from a speed of 8,000 rpm. 

When the current is on and the motor 
is running, the clutch is engaged by 
magnetic pull, but the instant the cir- 
cuit is broken, a spring draws the driven 
disk away from the driving disk and 
presses it against a braking surface, 
stopping its rotation almost instantly, 
for it is light and is then disengaged 
from the driving disk and armature. 


The latter can then coast to a stop. 

The driven disk is, of course, con- 
nected to the part to be operated and. 

gear reduction between the clutch and 
the part it drives, the latter may move 
only a small fraction of a degree after 
the clutch disengages. Reengagement 
is rapid bnt without shock, as there is a 
slight momentary slippage between the 

A good idea as to some of the set-ups 
and of the units which enter into them 
can be had from the accompanying il- 
lustrations. One of the most important 
and extensively applied of these is in 
flap controls of which several assemblies 
are used on large bombers. A typical in- 
stallation of this type (Fig. 2) includes 
a driving motor with clutch and geared 
head. From the motor unit, the drive is 
through a short length of flexible shaft 
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taken oil both ends ol the worm gear 
shaft for flexible shafts which extend 
around inside the engine cowling, form- 

Opposite each cowl flap, there is a 
worm gear take-off. The flexible shaft 
drives the worm shaft and the drive 
continues from the opposite end of the 
worm shaft through another short flex- 
ible shaft to the next similar unit and 
thus through seven identical units back 
to the first worm gear. 

At each take-off, the worm gear shaft 
is connected to a screw jack which op- 
erates the flap. The motor, in this case, 
is controlled by a thermostat which 
opens and closes contacts in the control 
circuit as the temperature varies. The 
arrangement is such that the motor ro- 
tates in one direction to open the Hups 
and in the opposite direction to close 
the flaps. 

If desired, in such an installation 
wires can he run to a manually operated 
switch which can take over should the 
thermostat fail to operate as intended. 
These wires and those which supply the 
motor with power are the only connec- 
tions needed from outside. 

Such an installation requires nine 
short lengths of flexible shaft, each with 
its own casing and fittings, eight light 
worm gear reducers, the driving motor 
with its own reducer and clutch and 
eight jacks. The jacks, one of which is 
shown in Fig. 3, each include a screw 
working inside a threaded sleeve, the 
arrangement being such that the sleeve 
moves outward opening the flap when 
the screw turns in one direction and 
vice versa when the screw is reversed. 

At one end, the screw is attached 
through a universal joint with the worm 
wheel shaft which drives it, and the 
sleeve at the opposite end of the assembly 
connects through a ball joint with the 
flap. This universal action permits the 
jack as a whole to swing through an 
angle as the flap opens and closes. 

To test an assembly of this type at 

in Fig. 4, is used. In place of the (laps 
are hinged boards extending from sup- 
ports on which the jgcks are located. 
Hundred-pound weights are hung at the 
outer ends of the boards and at such a 
distance from the hinge that the weight 
produces a 200-lb. thrust on the jack 
which is purposely inclined at an angle. 

All the jacks are connected by flex- 
ible shafts which are driven by a motor, 
first in one direction and then in the 
other, raising and lowering the weights 
as the jacks lengthen and shorten in 
each cycle. For experimental purposes, 
such tests have been continued for hours 
on end to impose on the assembly much 
more severe service than that involved 


Another typical set-up, insofar as the 
fittings used are concerned (though 
longer lengths of flexible shaft would 

shown in Fig. 5. The geared head motor 
at the right has a right angle bevel gear 
drive connected to it and from this drive 
a flexible shaft extends to what is called 
an “H coupling unit” which makes it 
possible to interconnect four flexible 
shafts. This coupling contains a pair 
of spur gears of the same diameter 
which, of course, turn in opposite di- 
rections. As in other gear units, ball 
bearings arc used. One shaft leads to a 


manual loop rotator. The crank is nor- 
mally disengaged from the shaft and 

wardly engages the shaft and permits 
of manual control, say of a loop, which 
may be at any of the three worm gear 
take-off positions. 

At other positions, an azimuth indi- 

denser might be connected either directly 
or through another flexible shaft. There 
are, of course, an endless number of 
such combinations which can be ar- 
ranged to care for a corresponding 
variety of set-ups. 


Among the applications in ground 
equipment is the portable unit shown 
in Fig. 6. This includes an enclosed 
loop, similar to that used in aircraft 
installations, interconnected with a 
Lcaradio and other related units by 
flexible shafts and electric cables as 
shown in Fig. 7, which shows the under 

which the apparatus is mounted. 

As will be seen, the shafts are con- 
nected to an H-type coupling Hnit and 
run to the loop, to a tuning crank and 
to tuning units which have to be inter- 
connected. The utility of the flexible 


shafts and connecting gear drives is ap- 
parent. Similar interconnections are 
made with direction finders, radio tun- 
ing devices and related equipment car- 
ried in aircraft. 

Other similar installations might be 
described, but those mentioned, together 
with the illustrations, make it evident 
how useful the units referred to have 
proved themselves to be. All, of course, 
are produced under exacting specifica- 
tions and with the precision demanded 
in equipment of this type, and all arc 
giving an excellent account of them- 
selves under trying service conditions. 
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CHECKED at KANSAS CITY’S 


MUNICIPAL AIRPORT... 



THE “FILTER-FINE” STRAINER 


Cuno Engineering Corporation, 706 South Vine St., Meriden, Conn. 


Positive Filtration 
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Don’t Wait for a New Machine 

—your quickwork 

Handl es Many operations 


Quick- or openings. It bevels, circles, 
work-Whiting Ro- flanges, joggles — all at high speeds. 


! ary Sh ! 

\j/ its original purpose, 
you can quickly put it to work on 
any number of other metal working 
jobs essential todefense production. 


:hines in any plant, your Quick- 
vork may save you months of wait- 


Your Quickwork with the prop- ing for new equipment 
attachment cuts narrow strips complete information on attach- 
odd shapes. Cuts straight lines ments available. 



"QUl 


UICKWORIO 

vzmraaa 


Division of Whiting Corporation, 15623 Lathrop Ave., Harvey, Illinois 
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Working 

Transparent 

Plastics 



PART II — Machining, finishing and repairing of cast acrylic sheets are discussed in 
this concluding article on the application of transparent plastics to airplane con- 
struction. Last month, the methods of forming and joining were described. 


THE WORKING QUALITIES of 

acrylics are similar to those of brass or 
soft copper and therefore the usual 
rules of good machining practice apply 
in their case. Cutting edges of the tools 
should have no rake and should have a 
scraping rather than a cutting action. 
Tools and work should be held firmly to 
prevent “chattering.” When high speeds 
are used, the acrylic will have a semi- 
matte surface, which can be brought to a 
high gloss by wet sanding and bulling. 


Tolerances of 0.010 can be maintained. 

Unlike glass, acrylics may be cut with 
any of the saws used for wood and 
metals. Circular, bond and jig saws 
should be moderately fine toothed and 
should have little “set.” For thin ma- 
terial (up to 0.100 in.) a standard hol- 
low-ground rip saw may be used; for 
thick material, a combination saw with 
four cutting teeth and one cleaning tooth 
is used. Saws should run at 8,000 to 
13,000 surface ft. per min. 


Since the acrylics contain no fillers or 
plasticizers, they do not gum or dull the 
saws. If reasonable care is taken to 
avoid over-heating, no coolant need be 
used. If a coolant is needed, use water; 
oil coolants attack the rubber adhesive 
used on the masking paper. 

When a number of formed pieces are 

to build a male and female jig or mock- 
up into which the section can be locked. 
A hand veneer saw can then be used to 
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trim the piece accurately and quickly. 

Linear tolerances of ±0.030 in. can 
be maintained in sawing Plexiglas sec- 
tions under one foot in length ; tolerances 
should be ±0.060 in. for larger sections. 

Routing 

Routers should run at a high speed, 
10,000 to 22,000 rpm. so that the cutter 
takes a small “bite." It will then not be 
apt to crack the toe of the rout. 

Since the toe plus the depth of the 
rout equals the thickness of the material, 
it is not possible in a single routing op- 
eration to maintain tolerances in both 
toe and depth smaller than the thickness 
tolerances for sheets. Smaller tolerances 
usually can be maintained, however, in 
either toe or depth. 

When Ihe tolerances of both toe anil 
depth are critical, a second routing op- 
eration is necessary- -with a correspond- 
ing increase in fabricating cosl. 

Drilling and Threading 

The same end mills mid drills used for 
metal nrc also used. Better results are 
obtained, however, if the ill-ills are 
ground with very little lead. 


To prevent clogging and burning, the 
drill should be lifted from the hole fre- 
quently and shavings removed. Moderate 
speeds and light pressure avoid “grab- 
bing" when the drill penetrates. If high 
speeds are used, a coolant may be re- 

Threuding can be done without clip- 
ping if care is taken not to remove too 
much material at once. The tap should 
be backed out often to clear the threads 
of chips. 

Finishing Plexiglas 

Before starting to sand, buff or polish. 
Plexiglas should be cleaned carefully. 
The buffs and buffing compounds should 
be free of dirt and grit to avoid scratch- 
ing the surface. The friction of buffing, 
sanding or polishing too long or too 
vigorously in any one spot will generate 
heat enough to soften or “burn” the sur- 
face. This effect is more serious in the 
case of formed sections, which may 
shrink back or flatten out if the buff 
builds up heat in local areas. 

Do not sand unless it is absolutely 
necessary. However, if surface imper- 
fections are too deep to be removed by 


buffing, use the lines! sandpaper that 
will remove the imperfections. Sanding 
with coarser paper than is necessary will 
only complicate subsequent finishing op- 
erations by scratching deeper than the 
original imperfections. 

Usually 320-A wet or dry paper is as 
eonrse as will be required and may bo 
followed — after washing — by 400-A or 
finer paper. Wet the sandpaper to re- 
duce the heat of friction. Sand a wide 
area, for if sanding is confined to too 
small an area, objectionable distortions 
or “bull’s-eyes” will result in the surface. 
Use very light pressure. 

The same general procedure applies 
to sanding belts and grinding wheels ex- 
cept that the greater danger of heat 
generation makes the use of a water or 
oil coolant doubly desirable if not abso- 
lutely necessary. 

Machine Buffing 

Best buffing results are obtained on 
very soft, open types of cotton buffing 
wheel. Some of the polishing compounds 
now available will leave the surface 
clean so that washyig is not necessary. 
Where these are not used, however. 
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washing should follow* each step in 
polishing. Use standard polishing com- 
pounds composed of very fine alumina 
or similar abrasives in combination with 
wax, tallow, or grease binders. These 
compounds are commonly referred to as 
coloring compounds and are available in 
several grades, each of a different color. 
The finest grade is as coarse as is re- 
quired in most cases, but the coarser com- 
pounds may also be used. 

Buffs should run at about 2,000 sur- 
face ft. per min.; for example, a 6 in. 
diameter buff should operate at approxi- 
mately 1400 rpm. 

When most of the scratches have been 
reduced on the first wheel, buff on a 
wheel to which only tallow has been ap- 
plied. When an unbleached cotton sheet- 
ing buff is used, it should operate at 
3,200 to 3,600 surface ft. per min. 

It is also possible to use a large, broad- 
faced wheel (22 in. to 24 in. in diameter 
and about 4 in. wide) made from used 
but clean imitation chamois. The chamois 
is cut into disks and mounted between 
face plates. Plain tallow is also used 
with these wheels and a speed of 3,000 to 
3,500 surface ft. per min. is maintained. 
The material is next brought to a high 
polish on a buff on which no abrasive or 
tallow is used. These cleaning buffs may 
be of imitation chamois 10 in. to 12 in. 
in diameter running at 8,000 to 10,000 
surface ft. per min. or they may be 
smaller cotton flannel sheeting buffs run- 
ning at 5,500 to 6,500 surface ft. per min. 
No further waxing or polishing is re- 

For sawed or rough edges sand to a 
smooth dull finish as described above. 
To insure sharp, clean edges, it is ad- 
visable to buff the edges to a good gloss 
on the side of a clean, firm wool felt buff 
(approximately i in. thick on a wood or 
steel disk) operating at 5,500 surface ft. 
per nun. using a paste of water and 
pumice, magnesium carbonate or similar 
abrasive. Follow the directions for buff- 
ing outlined above. It is advisable to 
buff lengthwise on all edges and cemented 

$ in. smaller in diameter than the hole to 
be polished. Split the rod to a depth 
equal to the depth of the hole plus j in. 
If the inner surface of the hole is rough, 
wind strips of emery eloth around the 
rod, gripping in the slot, ’and apply a 
fine grinding compounds. When the 
inner surface is smooth, though dull, 
wind the rod with a good grade of 
flannel and use the compounds described 
above for line buffing. 

Hand Polishing 

When buffing equipment is not at 
hand, a good line abrasive cleaner, such 
as Noxon, ran be applied by hand to re- 
move scratches and other imperfections. 
Use a dump, soft cloth such as soft 
diaper cloth, imitation chamois, glove 


lining or outing flannel. Caution should 
be taken not to rub too long in one place. 
Rub with a free, circular* motion over a 
fairly wide area. Several applications 
of cleaner may be necessary. 

When the scratches are removed or 
considerably reduced, the cleaner should 
be removed with a damp, soft cloth, and 
a good automobile wax should be applied. 
After the polish has been applied evenly, 
it should he permitted to dry for a few 
seconds and then rubbed lightly with a 
dry, soft cloth. 

Repairing and Patching 

Repairs made under field conditions 
are at best makeshifts and should not 
lie regarded in any other light. Even 
when adequate facilities are available, 
replacing tile part may be less expensive 
than attempting a repair. In general it 
will be tound economical to Imtf almost 
any scratched section, but patching may 
not be justified except on large and 
complicated formed sections. Besides the 
considerations of cost, it should be borne 
in mind that even a carefully patched 
part is not optically or structurally 
equal to a new section. 

At the first sign of cracking, a hole 

drilled at the end of the crack. This sim- 
ple operation helps to prevent further 
splitting by distributing the strain over 

It is also possible to relieve this strain 
by lacing the crack with wire. A series 
of holes should be drilled along either 
side of the crack but at least {, in. away 
from it. Use a strong flexible wire such 
as aerial wire. This will not seriously 
interfere with vision and will usually 
suffice until better repair facilities are 
available or until a replacement can be 

A more permanent repair ran be 
effected by patching with a wedge- 
shaped piece with rounded corners. 

The first step in repairing holes is to 
trim the hole and surrounding cracks to 


a circle as soon as possible. This will 
prevent the development of radial cracks 
and will confine the damage to a mini- 
mum area. The hole ran quickly be 
patched in an emergency with wing 
fabric or thin Plexiglas or cellulose ace- 
tate sheeting applied to both surfaces 
with “dope” or other solvent. Acetone, 
ethylene dichloride and lacquer thinners 
will serve to soften the surface so that a 
satisfactory bond may he obtained. This 
is at best a temporary expedient hou*- 
ever, for the solvent will eventually cause 
crazing of the plastic surface. 

If more time is available, it may be 
possible to cut out and insert a Plexiglas 
or even wooden plug which will serve 
until a permanent patch can be cemented 
in place, as described below. 

Patching 

The three guiding principles of patch- 
ing are: (1) the patch must fit perfectly; 
(2) a firm pressure must be applied 
evenly to all edges of the patch while the 
cement is drying and; (3) sufficient time 
must be allowed for the cement to dry. 

The hole is trimmed to a perfect circle 
or oval and the edges of the hole given 
a slight taper. The patch is cut out of 
material slightly thicker than the section 
to be repaired and given a more oblique 
taper than the hole itself. Its edges are 
heated in an oven or over an alcohol 
lamp until it is very soft and pliable. 
Then it is forced into the hole and 
allowed to cool. 

The patch is then removed and both 
surfaces masked with masking paper. 
The edges of the patch are allowed to 
soak in monomeric methyl methacrylate 
cement or ethylene dichloride until the 
edges are considerably softened. This 
may require 30-45 min. for monomer or 
2 to 3 min. for ethylene dichloridc. The 
patch is then inserted in the hole again. 
Because the edges are tapered, pressure 
need be applied only on one surface and 
equal pressure will automatically apply 
(Turn to page 255 ) 
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THOUSANDS OF TESTS 

TO GET THE RECESS RIGHT * 

,0p ^ Sgi 

[ . . . to eliminate extra work ; °«0» ^ 

. to give tighter assemblies^ 



19 Phillips Screw manufacturers offer 
ISO engineers to help you increase 
your production and strengthen your 
assemblies. 

You'll get the most benefit from 
the Phillips Screw if you'll realize 
it is not just a screw with a recess 
in its head. 

The Phillips recess was most 
carefully designed to make the best 
use of the driver's turning power — 
without sacrificing strength in the 
head or inviting broken bits. And 
the heading operation is carefully 
controlled to insure a snug fit be- 
tween recess and driver point. 

How much time can be saved on 
'our assembly work, depends upon 
tow well you make use of the 
screw's advantages. One of the 150 
sales engineers representing the 19 
Phillips Screw manufacturers will 
help you select the right sizes and 
iroper driving tools and, if possi- 
ile, eliminate extra operations. 

Thousands of manufacturers have 
found the Phillips Recessed Head 
Screw a means of reducing assem- 
bly time an average 50%. Phillips 
Screws are used in the majority of 
turned out by aircraft and 
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Production Boosters 
At Fleetwings 

The January issue of AVIATION included an article titled Fleet- 
wings Steps Up Production, which described a number of small, 
ingenious tools invented by Fleetwings' specialists. Since that time 
Fleetwings has developed other devices to speed output of aircraft 
parts. This article gives details on two of the most important of these. 

By PERRY ANDERSON, Fi«Mn g ,. /«. 


IN THE HIGH-ALTITUDE FLYING 
that is demanded of military airplanes 
today, it is necessary that the grease 
used in the ball bearings on control sur- 
faces and in control systems, be such 
that it does not freeze at low tempera- 
tures and thus render the entire system 
inoperative. Before this fact was real- 
ized, thousands of bearings had been 
packed with heavy grease. To be use- 
able, therefore, these bearings had to he 
degreased and repacked with a lighter 
substance. Like many other manufac- 
turers, Fleetwings was confronted with 
this problem, so we developed onr own 
machine whioh, to our knowledge, gives 
faster results than any other available 
device. Following is an explanation of 
its operation. 

First, the bearings are degreased by 
dipping them in a naphtha solvent and 
spinning by centrifugal force from an 
air motor. They are then dipped and 
spun again so that any remaining grease 
will be removed. 

The next step, that of repacking, is 
accomplished by using the machine that 
we have developed, and which is shown 
in Fig. 1. The simplicity of this device 
is apparent. It consists simply of a tog- 
gle lever, toggle plunger, and a cone- 
shaped nozzle, around which is a collar, 
or sent, which consists of rubber, steel, 
and leather sections. Grease is pumped 
from a conventional Alemite gun. 


Fig. 2 shows a sketch of the device. 
The bearing is placed in the machine 
and the toggle lever pushed forward to 
the locking position with the top center 
forcing the bearing against the lower 
seat which recedes until the bearing is 
engaged by the lower center. The bear- 
ing is thus perfectly positioned and 
sealed, ready for a shot from the grease 
gun. The variable length plunger is so 
adjusted that the two centers secure the 
bearing firmly at the time that the toggle 
lever has reached the locked position. 


The path taken by the grease is indi- 
cated by dotted lines in the base. 

Fig. 3 shows the set-up that is used 
for large-bore bearings. The grease en- 
ters the lower seat at the point marked 
“A” and then travels through to the 
opening at one side of the bearing, "B”. 
Here the charge divides and portions 
of the grease go through opposite halves 
of the bearing, with the excess going 
out through the checking opening, 
marked “C". 

Actual operation of the machine is as 
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simple as the device itself. With one 
easy movement of the toggle lever the 
grease is -shot into the hearing ... the 
entile operation consuming less than 
two seconds. To date, our device lias 
been used for greasing thousands of 
bearings, of varying sizes, with ex- 
cellent results. 

Another recent Fleetwings develop- 
ment, in the small-tool class, is a device 
for punching inspection holes in nose 
boxes for aluminum-alloy control sur- 
faces. This machine saves many pre- 
cious minutes and represents another 
means by which Fleetwings is maintain- 
ing record deliveries of airplane parts 
for assembly on many of the leading 
fighting and bombing planes. 

It is obviously not desirable to punch 
the inspection holes in the flat metal 
sheet before forming, for considerable 
distortion wonld occur during the form- 
ing process. Nor is it possible to punch 
these holes in the formed nose box by 
using a conventional mechanical punch 
press. The method used, until a few 
months ago, called for hand cutting the 
holes after tile piece was formed. This 
was slow and tedious for the metal in 
question is .040 in. thick. Furthermore, 
tile manual cutting resulted in rough 
edges which required filing. More time 
lost! And even after filing there was a 
lack of uniformity among the holes, this 
being inherent in the manual method. 

Onr solution to the problem is a ma- 
chine which we have adapted from a 
pneumatic compression riveter. Fig. 4 
clearly illustrates its operation. The 
nose box is placed in position as shown, 
and the two dies, male and female, put 
in place. With one operation of the 
press, the hole is made— and production 
of this item is increased more than 300 
percent! The dies shown here are of 
oval shape, but we have also made cir- 
cular and square pieces, depending mere- 
ly upon the type of hole needed. 

While this machine is of extreme sim- 


plicity, it is of invaluable aid to us. So 
much so that we have made up a number 
of them. For the many manufacturers 
who are relying upon the manual 
method of making inspection holes, we 
suggest that machines, similar to that 
described, be tried. Simple to con-, 
struct and easy to operate, they will 
help to implement the production of 
aircraft. 

Builders Cooperate 
On Flight Tests 

Additional cooperation among Ameri- 
can aircraft manufacturers is repoi'ted 
by Boeing in turning over to Consoli- 
dated comprehensive data on organiza- 


tion and procedure of flight testing. 

A seven-man flight engineering group 
from Consolidated, headed by chief test 
pilot Ernie Stout, visited the Boeing 
plant in Seattle to familiarize the 
Southern California test pilots with all 
phases of the Boeing system developed 
under the personal direction of Eddie 
Alien. 

The Boeing test unit embraces four 
closely knit groups; the pilots, all of 
whom must have engineering back- 
ground; flight engineers, who plan the 
tests, compile data in flight and write 
reports; equipment engineers, who plan 
preparation of the planes, recording 
instruments and special test equipment; 
and data analysts, who compute and 
present the results. 
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Brewster Buccaneer and Bermuda 
Dive Bombers will soon augment the 
striking force of the United Nations. 


F IRST off the carriers in the vanguard of attack 
are the swift and sturdy Brewster Buffalo F2A-3 
fighters of the United States Navy. Favorites of 
the fleet, the short run required for take-off gives 
them an envied position on the foredeck. Named 
for the water buffalo of the Far East — a deadly 
fighter when aroused — Brewster Buffalos are at 
home over land or sea. Today they are on active 
duty with Great Britain as well as with the battle 
line of our own two ocean Navy. 
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Perspective Drawings 
Speed Plane Assembly 

Three-dimensional drawings are now being used extensively to simplify and speed up assembly 
line operations. These so-called production illustrations also partially answer the skilled labor short- 
age problem by quickly introducing the new worker to his job on the assembly line. 




PRODUCTION ILLUSTRATIONS may 
well come under the heading of vital 
production tools in the aircraft industry 
today. Their east of features is familiar 
to all who have seen sales and service 
manuals pertaining to all sorts of me- 
chanical products, but their application 
to assembly line opei’atious is new and 
vitally important. 

Simply defined, production illustra- 
tions arc cutaway perspective drawings 
of assembly sections applied to aid the 
worker in visualizing the job he is work- 
ing on. While the value of this function 
is proved in actual practice, the draw- 
ings serve also as instructional devices 
for the assembly worker. They contain 
a precise listing of parts and tools 
needed for completing the assembly and 
clearly indicate the sequence of opera- 
tions to be followed. To further add 
to their usefulness, even the jig set-up 
is described in the illustration. 

Production illustrations serve to sup- 
plement blueprints for those who use 
them, and take the place of blueprints 
for the untrained. What is gained here 
is that every assembly worker has a 
simplified and understandable picture 
of the job before him, enabling him to 
do the work with greater speed and 
efficiency. 

Dimensions Unnecessary 

One of the further differences between 
the production illustration and the usual 
engineering drawing is the former’s total 
lack of written dimensions. There is no 
need for all of this confusing detail on 
the assembly line because the part is 
already formed. It makes no difference 
to the worker whether or not the part 
is 1b in. or A in. thick, so long as it 
is readily identifiable by code or general 
shape to correspond with the drawing. 
All the worker needs to know is where 
and how it should be attached, and 
what tools to use in doing so. 

For the untrained, blueprints of elec- 
trical and plumbing installations are 
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particularly baffling. To search through 
dozens of engineering electrical prints 
to find installation dnta is a tedious and 
time consuming task. Orderly drawings 
with none but the essential assembly data 
shown present an ideal working tool in 
these instances. Furthermore, there just 
aren’t enough people experienced in 
blueprint reading to meet the require- 
ments of the vastly expanding aircraft 
industry. The time necessary to train 
new men is too precious to so expend if 
a reliable method can be used instead. 

Tests Show Time Saved 

Because of the multitude of factors 
involved, it is impossible to estimate 
the total time saved as a result of ap- 
plication ot these production illustra- 
tions. However, as an instance, the 
Vega division of Lockheed ran a test of 
their value in the early stages of their 
adoption on the Vega assembly lines. 
The first sketches were drawn free hand 
in isometric, reproduced on a ditto ma- 
chine and distributed to the shop. Two 
crews, one with a production illustration, 
and one without, were assigned to as- 
semble the left and right hand wing spar 
respectively. The crew working with 
the sketch completed the first unit in 
1.9 hr. The crew without a sketch com- 
pleted the first unit in 5 A hr. The in- 
spection department, in a test, used 
about the same proportion of time. This 
time differential is greatly magnified on 
functional installations such as electri- 
cal or plumbing. 

In a check at Douglas, the observed 
time taken by an experienced man for a 
given job was 9.15 hr. A new man with- 
out previous experience or supervision 
did the job in 7.2 hr. with the aid of a 
production illustration. With further 
experience, and a sketch available, this 
new man would reduce the time of op- 
eration considerably further. 

To demonstrate the use of production 
illustrations in practice, the accompany- 
ing sketches involve the assembly of the 
lower door of a bombardier’s compart- 
ment of obsolete design. Fig. 1 of the 
series shows the assembly of basic struc- 
tural members of the door. Each num- 
bered arrow denotes one of the opera- 
tions and in actual practice the drawing 
includes the number and name of each 
part involved in each of the operations. 

Fig. 2 shows the assembly of the 
frame, using the members assembled as 
per Fig. X. The circled numbers indi- 
cated the proper sequence of the riveting 
operations. This sequence is also listed 
in the instructions normally appearing 
on the sketch along with the list of 

Six additional assembly operations arc 
shown in Fig. 3, include the outside skin 
riveting operation. In these production 
illustrations, certain parts are pulled out 
of position where necessary for clarity. 
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Fig. 4 shows the door in an inverted 
position on the skin side, in which posi- 
tion the emergency handle mechanism is 
installed. The enlarged detailed draw- 
ings of this mechanism is shown in views 
A and B. After this handle is assembled, 
the top cover plate shown in view C is 
assembled and attached to the door. 
This completes assembly of the door. 


The order of operations is, as usual, 
indicated by circled numbers. 

While production illustrations make it 
possible for the relatively untrained to 
begin producing immediately, it takes 
skilled personnel to make the illustra- 
tions. Those with combined engineering 
and artistic training are best qualified, 
with emphasis on the engineering. The 


mechanical draughtsman with long ex- 
perience in two-dimensional work needs 
extensive training in the three-dimen- 
sional field. The Art Center School in Los 
Angeles worked closely with Douglas in 
the training of illustrators, and other 
schools such as the University of Cali- 
fornia are now conducting oourses in 
this specialized art work. 


120 


AVIATION, 


e, 1942 


the tbr 




American Mathematical Society Meets 
By DR. ARTHUR KORN 


could be applied to practical applica- 

could be found between theory and ex- 
periment. 

A new approach to the three-dimen- 
sional wing-theory, to the theory of 
wings with finite span, was given in 
the second important address by R. E. 
von Mises. In the wing-theory there is 
the very obvious endeavor to consider 
the two-dimensional theory as a first 
approximation but there is a very dis- 
agreeable difficulty. In the case of 

tion around the wing, if the surround- 
ing matter is considered as an incom- 
pressible fluid with irrotational motion 
and one excludes infinite velocities; the 
assumption of vortex-sheets will not 
remove this difficulty; vortex-spaces* 
must be considered, which may have 
their origin at the ends of the wing, and 
they may be more and more neglected, 
the greater the span is. 

A first theory has been given by 
Prandtl, but there are in this theory 
some new arbitrary assumptions which 
better would be avoided. Von Mises 


DR. THEODORE THEODORSEN 
Langley Field. Vo. 

velocities of a fluid, when they are given 
at the boundary, analogous to Cauchy’s 
formulas in the plane, and moulding the 
whole problem into a rigorous mathe- 
matical form. 


The American Mathematical Society had 
in the meeting of April 3-4 at Columbia 
University a Symposium on Aeronahtics 
with two important addresses: Theory 
of Wing-Flutter, by Dr. Theodore Theo- 
dorsen, and New Approach to the Three- 
Dimensional Wing-Theory, by Dr. R. 
E. von Mises. 

Theodorsen’s theory of wingflutter 
is based on the two-dimensional wing- 
theory with the following assumptions: 

1. We obtain a first aproximation con- 
sidering wings of infinite span. 

2. The thickness o£ the profile and 
the angle of attack are very small. 

3. The motion of the surrounding 
matter is considered as irrotational mo- 
tion of an incompressible fluid. 
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Hun Turret Weight Statement 
Value of a Pound 

Volume III — Design Weight Hand- 
Volume IV — Operator's Weight Hand- 

Exchange of Weight Data 
Residual Fuel and Oil 
Relationship of Cost Control and 
Weight Control 

Center of Gravity Limit Requirements 
Minimum Flying Weight 
Revision to Air Forces and Navy De- 
sign Specifications 
Service Pick-up 
Air Carrier Weight Control 
SAWE Journal of Technical Papers 
Expected and Guaranteed Engine 
Weights 

Propeller Weight and C.G. Data 
Accessory Weight Data 
Some of the more significant projects 
which were brought to a successful con- 
clusion at this meeting will be brought 
up to date and discussed in full in future 
issues of Aviation. 

The society was organized on a local 
basis in 1939 in Los Angeles, but rapidly 
grew to a nationul organization with 
chapters throughout the country. It is 
founded on the belief that a constructive 
contribution can be made to the future 
development of aircraft by the applica- 
tion of research to weight control and 
to estimating procedures. 

At this crucial time when every pound 
saved in the weight of an aircraft struc- 
ture means additional range and the 
ability to carry heavier loads of ammuni- 
tion and armament, the SAWE is per- 
forming a vital function in expediting 
the interchange of ideas and information 
iii this swiftly progressing science. 

The SAWE national officers for 1942 
are : chairman, Donald R. Watson, Fleet- 
wings, Inc.; secretary, William H. 
Downs, Republic Aviation Corp. ; treas- 
urer, C. Fred Comstock, Fairchild Air- 
craft Division. In addition, the society’s 
organization includes five regional di- 
visions, each of which has its own chair- 
man and officers. 

At the recent meeting, the society de- 
cided to hold its third national con- 
ference in Dallas, Tex., next year. 

Thread Standards Adopted 

The American Standards Association 
has issued standards covering general 
purpose Acme threads, with an angle 
of 29 deg. between sides of the thread; 
the 29 deg. stub thread; the 60 deg. 
stub thread; and a modified square 
thread with a 10 deg. angle between 
sides of the thread. 

Because of widespread application of 
these threads in industry and the im- 
portance of standardization to war pro- 
duction the British Standards Institution 
is considering making similar adoptions. 


Weight Engineers Meet in Chicago 


SAWE Meeting draws record attendance with well-rounded program 
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assemble 


Tl 


We con save you valuable 

^einassembWA-J'- 
flexible low-iension sh.el - 
i n a conduit and finings 


This is an opportunity to save considerable time in the assembling 
of fittings and low-tension flexible shielding conduit. 

The same men who produce both the conduit and fittings . . . 
the people who know the product inside-out . . . will perform 
this assembly job for you — to your exact specifications. 

Simply send us the complete specification. We'll tell you by return 
mail how we can handle your assembling to your best advantage. 

American Metal Hose makes a complete line of fittings and acces- 
sories for American Flexible Low-Tension Shielding Conduit. Both 
fittings and conduit conform to A-N, A-C and N A F specifications. 



AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY - General Offices: Waterbury, Conn. 
Subsidiary of Anaconda Copper Mining Company • In Canada: ANACONDA AMERICAN BRASS LTD.. New Toronto, Ontario 


AVIATION, June, 



WIEN THE BICTEST COMES 






Bolted connections on military airplanes call 
for lock nuts that hold with a grip which is positive and yet 
resilient ... a grip that withstands the complex vibrations, the 
stresses, and the shocks, of high-speed maneuvering ... a grip 
that protects the ships and the men who fly in them. 

Evidence that Elastic Stop Nuts meet these all-important 
requirements is found in the fact that they are used for vital 
structural and equipment fastenings on every military airplane 
built in the Western Hemisphere. 

There are more Elastic Stop Nuts on American airplanes, tanks, 
and other war equipment, than all other lock nuts combined. 
THE RID LOCKING COLLAR . . . SYMBOL OF SECURITY 
ELASTIC STOP NUT CORPORATION • 2320 VAUXHALL ROAD • UNION, N. J. 


Review of Patents 
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i Boeing Aircraft C 




Monica. Calif. This Invention provides 


e maneuverability 


2.27S.S10. Joseph Berge, assignor to Jaeger 








Airplane Gear, N 


5 Brewster Aeronautical Corp., 


locking retractable landing g- 




Stearman, assignor to Transalr Corp.. San 
Francisco. Calif. A steering mechanism, for 
the retractable tall or nose wheel of nn 
airplane, which Is hydraulically controlled 


Controllable p 




Chilton, assignor to Wright Aeronautical 
Corp.. Paterson, N. J. A feathering multi- 
ple blade propeller having a bearing mount- 
ing which will permit Improved assembly 

tin, et al, Assignor to United Aircraft Corp.. 
East Hartford, Conn. A feathering pro- 


direction by centrifugal means. The second 
controlled in both directions hydraulically. 


turning propeller blat 
rangement does away 


'e, Pa. A hydraulic 
1 a pair of reversely 

vlth the torque prob- 


reduces the average height ol 


n the shape of the wing reducing 
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Welding Gas Conservation Imperative 


Demand for oxygen and acetylene for 
welding has pyramided so rapidly in war 
production industries that, despite addi- 
tions and expansions of plants mak- 
ing the gases, it is reported a critical 
situation faces the industry unless 
widespread conservation measures are 
adopted. 

Illustrative of efforts already being 
made are those of Air Reduction Sales 
Co., whose salesmen have for some time 



been serving as “educators” striving to 
eliminate wasteful shop practices and 
promote more rapid turnover of ship- 
ping cylinders. 

To assist them the organization has 
prepared a list of recommended prac- 
tices, based on observations of correctible 
conditions in oxyacetylene welding and 
cutting shops, which have proved ex- 
tremely valuable in insuring an unin- 
terrupted supply of gas and in reducing 
costs. In one such case it was found 
that a shop was wasting some 25 percent 
of its oxygen through an accumulation 
of what had been regarded as “insignifi- 
cant losses.” 

The recommendations include the fol- 
lowing : 

1. Use the proper size torch tip. A No. 
2 tip instead of a No. 1 for cutting 1-in. 
plate consumes 10 to 20 percent more 
oxygen, 10 percent more acetylene. 

2. Do not use excessive pressures. This, 
one of the most common malpractices, is 
usually done by inexperienced operators 
who believe they thereby get a more 
efficient flame, or to save a trip to the 
pressure chart. Manufacturers' rated pres- 
sures are the most efficient for average 
conditions. And when more speed is de- 
sired, the new high speed machine cutting 


tips cut faster without consuming addi- 
tional oxygen. 

3. Close cylinder valves when torch is 
not in use. If only the torch valves are 
closed, rising pressure in the hose may 

4. Check hose and connections for leaks. 
They may be little, but a A-in. diameter 
leak in hose operating at 100 lb. will 
waste 290 cu. ft. of oxygen in 24 hr. — more 
than a tankful. The hose should be 
checked periodically by immersing in it 
water while under pressure, to show up 
leaks. Soap and water will reveal leaks 

5. Use correct diameter hose. Hose that 
is too small requires higher gage pressure 
to secure sufficient flow, causing unneces- 
sary strain and promoting leakage. 

6. Use short lengths of hose. Unneces- 
sarily long hose also requires higher pres- 
sure. Also, the surplus lengths, though 
useless for the job, are subjected to un- 
necessary wear and tear. 

7. Use all the gas in each cylinder be - 
fore connecting a net c one. Use every 
cylinder for all it is worth before dis- 
connecting it. Larger shops can eliminate 
interruptions of work to change tanks by 
manifolding gas cylinders, or by installing 
pipe lines. 

8. Keep cylinder inventories low. The 
old custom of keeping plenty of reserve 


cylinders must be abandoned, for it 
"freezes” them at a time when rapid 
turnover is imperative. Gas suppliers are 
cooperating by providing frequent deliver- 
ies. You can help by ordering fewer cylin- 
ders ofteuer, and by keeping reserves of 

9. Return empty cylinders promptly. 
Idle cylinders are production slackers. 

10. Don’t leave torches burning when 
not in use. It may seem troublesome to be 
constantly re-lighting the torch, but if it 
burns idly for even as little as 3 min. each 
hour, it is wasting 5 percent of its gas 
consumption. Five percent of last year's 
industrial oxygen consumption was 360 
million cu. ft. Let’s use those 1,636,000 
tankfuls for welding and cutting, not for 
heating the air. 

11. Keep tips clean and free from carbon 
and stag. An unclean tip is an inefficient 
tip. Congested orifices nullify the value 
of using proper pressures and speeds, 
resulting In lower efficiency and conse- 
quent waste of gas. 

12. Don’t abuse cylinders. A damaged 
cylinder must be taken out of circulation. 
It contributes nothing while undergoing 

13. Handle hose with care. Because hose 
is made of rubber, it must be made to last 
os long os possible. To ensure this, it 
must be protected against mistreatment 
which promotes leaks. Therefore; keep 
hose out of range of hot oxide and sparks ; 
wash off oil and grease, which ruin rubber ; 
place a plank on each side of the hose 
where it crosses truck runways; store any 
hose stocks in a cool, dark place; and 
when a hose is damaged, cut out the bad 
portion and splice the ends together with 
standard splicing nipples 
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Vkkers 

HYDROMOTH/E CONTROLS 


Vickers Hydromotive Equipment is used on many of the most modern air- 
planes. The Grumman Carrier Fighter illustrated here is representative. 


Vickers Hydromotive Controls are high pressure oil hydraulic controls that 
are so widely used because they do the job dependably, smoothly and accu- 
rately ... no matter how severe the service. 


Incorporated 


OAKMAIV III VII., DETROIT, MICH. 
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mately Vs in. The correct grinding and setting o t tools conserves tools 


Film on Tool Grinding 
and Cutting 

A most instructive sound movie and 
talk on the proper method of grinding 
cutting tools and the effect which grind- 
ing and tool setting have on the cutting 
of metals have been announced recently 
by Warner & Swasey Company, well 
known makers of turret lathes. It is 
planned that the film and talk will be 
given at plants engaged in war work 
before operators and trainees between 
shifts or at other bonrs convenient to all 
concerned. 

This is to be done by appointment 
with the company's Turret Lathe Op- 
erators Service Bureau and without 
charge. Models of tools and charts are 
used in combination with the film and 
opportunities for questions are afforded. 

Operators who attend the program 



receive a 16-page illustrated booklet 
containing the high spots and funda- 
mentals of instruction and showing 
what happens when tools are properly 
ground and when grinding is not 
properly done or is delayed too long. 

Normally the program requires about 
one hour. Although dealing specifically 
with the types of tools used on turret 
lathes, the fundamentals shown and 
discussed apply equally well to other 
lathes and to some other tools used for 
metal cutting. The whole program is 
highly instructive and of a type which 
operators understand and appreciate. 


Hydraulic Test Regulator 

Apparatus capable of testing all hy- 
draulic parts of an airplane simultane- 
ously has been put into practical use at 
the Grumman aircraft plant. The ma- 
chine performs its task by simulating 
speed and flight conditions, and con- 
trasts to earlier equipment which had to 

be applied to one part at a time. As 
seen in the photo, it is a laboratory on 
wheels with meters to show the reactions 
of a plane under artificial conditions. 

The particular apparatus shown was 
made by Henry Sieck, foreman of the 
Plant 2 hydraulic department, from a 
previous Grumman development. A fur- 
ther accomplishment of the machine 
is its ability to pime the whole hydraulic 
system and reservoir with oil within a 
few minutes. The task formerly had 
to be done by funneling the oil into the 
hydraulic system. 



DECIMAL EQUIVALENTS 
For the convenience of technical men. John 
Hassell. Inc. of Brooklyn, N. Y.. monetae 

sentiol to the war effort, have jest issued the 
above chart of decimal equivalents. The chart 
is printed in three colors signaling the I roc. 

toined tree by writing to John Hassall, Inc.. 
Cloy and Oakland Sts., Brooklyn. N. Y. 
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FROM THE ROAD TO MANDALAY to the frigid 
tundras of Russia, the Curtiss P-40 type fighter has 
turned in a record performance for the United Na- 
tions. And it is only natural that this bullet-swift 
pursuit bears the Curtiss name. For, since the days 
of the "pusher,” Curtiss-Wright has been a leader 


Other members of the Curtiss family now win- 
ning their service stripes for Democracy include the 
Navy's "Hell Diver” dive bomber 
and the huge C-46 transport. B. F. 

Goodrich salutes Curtiss and nomi- 
nates the War Hawk, newest Curtiss — I 
pursuit, as "Plane of the Month." 


Goodrich 
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WITH THE AIR FORCE 



...our synthetic rubber that is serving America now! 


U NCLE SAM’S challenge is to "Keep 'em Flying.” 
And that means dozens of rubber or synthetic 
rubber parts must be available. B. F. Goodrich is 
pleased to report on the contribution our own 
butadiene synthetic rubber, known as Ameripol, 
has already made, to help the Industry meet that 
challenge. 

For many products, Ameripol has proved far su- 
perior to natural rubber for aeronautical accessories. 
Ameripol's resistance to gasoline and oil, for 
example, has made it ideal for airplane hose, 
hydraulic seals, and other accessories where natural 
rubber tends to rot and disintegrate. 

The following chart, which illustrates the relative 
properties of Ameripol and natural rubber, immedi- 
ately makes plain the advantages of switching to 
Ameripol, first in aviation synthetics, for many items: 

MAKERS OF B. F. GOODRICH Tl 
AND SYNTHETIC RUBBER PR 



Ameripol, a product of 16 years' research in B. F. 
Goodrich laboratories, was first announced publicly 
in June, 1940, as a practical substitute for natural 
rubber in tires. On the right-hand page are some of 
the products made with Ameripol that are now in 
the air! We are proud of this contribution and we 
pledge our continued efforts to "Keep 'em Flying" 
with natural and synthetic rubber parts. n/ii 
Write for descriptive literature. B. F. A» 

■S’ 


Goodrich, General Offices, Akron, O. ■ 


RES AND OVER 80 RUBBER 
ODUCTS FOR AIRPLANES 









GASOLINE AND 

OIL HOSE. Airplane 
a number of im- 


roduct: 


ing plan 


States fightir 

by performance, Ameripol 
synthetic rubber was used for 
B. F. Goodrich fuel and oil hose 
many months before the war 
emergency brought synthetics 


'Goodrich 


GROMMETS * HYDRAULIC 
SEALS * GASKETS. Perhaps they look 
trivial. But they're vital to a plane’s performance. 
Made with Ameripol, they offer: low oil absorp- 
tion (swell does not exceed 6%)— high resistance 
to wear, heat and sub-zero temperatures— wi II not 
corrode metals— can be accurately molded to 
desired precision tolerances. 



MODERN MACHINE TOOLS 



A uew International Libby No. 4 Uni- 
versal Ram Type Turret Lathe with 
collet chuck capacity 2 in. dia., 22 in. 
turning length, and having 20 in. swing 
over ways, is announced by the Inter- 
national Machine Tool Corp., Libby 
Div., Indianapolis, Ind. The machine is 
supplied complete with tools for both 
bar work and chucking work, and will 
accommodate 8 in., 10 in., and 12 in. 
dia. chucks. In addition, the machine 
may be equipped with special attach- 
ments which conform to specific appli- 
cations or specific types of turret 
lathe work. These attachments include 
bar feed and collet chuck, taper attach- 
ment, and threading attachment. The 
one piece bed and headstoek is cast 
from nickel semi-steel and the machine 
is extra wide across the bed ways, 
measuring 12% in. which is approxi- 
mately 43 percent wider than is usually 
found on machines of this capacity. 
The heavy bed has internal cross ribs 
and longitudinal ribs that run the en- 
tire length to provide reinforcement 
that rigidly supports the carriages and 
permits accurate heavy cuts. 

Spindle control is provided by a 
single lever which operates a double 
multiple disk main drive clutch. In the 
forward position of this lever the 
spindle rotates forward, and in the 
backward position, the spindle reverses 
direction of rotation. When this lover 
is in a neutral position, a sturdy mul- 
tiple disk brake is applied automatic- 
ally to stop the spindle quickly und 
save valuable operating time. The all- 
geared headstoek provides twelve spindle 
speeds which are controlled by three 


levers mounted on the front of the head- 
stock in a convenient position for the' 
operator. Individual motor drive is 
provided for the machine, and power is 
transmitted by silent-operated multiple 
“V” belts. Motor is mounted in the 
base of the machine on a hinged base 
which provides a means for tightening 
the bolts. Motors of 5 and hp. are 
regularly furnished depending upon the 
work. These motors run at 1000 and 
1,200 rpm. respectively to give standard 
spindle speeds. 

The universal carriage is provided 
with six reversible cross and longitudinal 
feeds which operate independent of the 
hexagon turret carriage. Feeds are en- 
gaged by individual levers which oper- 
ate large diameter friction type dutches, 
which may be adjusted from the outside 
of the apron. Quick acting levers dis- 
engage the feed by a slight touch of the 
hand, or may be set for automatically 
disengaging the power feed at predeter- 
mined points. 

The cross slide holds the quick index- 
ing square turret at the front and is 
provided with three cross “T” slots at 
the rear for holding the rear tool post. 
The rear tool post is used for cutoff and 
forming operations, and may he posi- 
tioned in any one of the three “T” slots 
for different work diameters. The quick 
indexing square turret tool post is oper- 
ated by only light pressure on a single 
handle which is used to unclnmp and 
reclamp the turret in a newly indexed 


The hexagon turret ram slide carriage 
is provided with six power feeds to the 
ram slide in the forward direction. 
Feeds are engaged by a quick acting 
lever on the turret apron which may be 
disengaged by a touch of the hand. 
Automatic feed trip and dead stop is 
provided for each face of the hexagon 
turret by means of a six screw stop roll. 
These screws arc adjustable by a crank 
and may be individually set for a series 
of operations. The hexagon turret is 
automatically undamped, indexed and 
reclamped by means of the five spoke 
pilot wheel which controls the forward 
and reverse movement of the ram slide. 
When the ram slide is moved back, the 
turret is automatically unclamped and 
indexed to the next position. On the 
forward motion the turret is automatic- 
ally located by a hardened and ground 
taper locating plug in a hardened and 
ground steel bushing in the hexagon 
turret. Simultaneously on the forward 
motion of the ram slide, the hexagon 
turret is automatically clamped in place 
by a double tapered locking ring oper- 
ated by a powerful toggle lever arrange- 
ment, and no strain of the cut is exerted 
on the locating pin which serves only 
to accurately locate the hexagon turret. 
—Aviation, June , 1942. 

Production Polisher 

An automatic centerless feed polish- 
ing machine used in finishing airplane 
struts by inexperienced labor, giving 
any grade of finish at the fastest feeds 
and lowest costs, is offered by Produc- 
tion Machine Co., Greenfield, Mass. The 


using for the polishing member the 
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MOLYBDENUM ENLISTS FOR THE DURATION 


The enormous increase in requirements of molybdenum has necessitated the War 
Production Board Order M-110, placing molybdenum consumption under allocation 
control... Our metallurgical research staff is fully engaged in war work. At our mine, 
mill and converting plant, every effort is being made towards maximum production. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE— BRIQUETTED OR CANNED • FERRO MOL YBDEN U M • "CALCIUM MOLYBDATE" 



¥ i p a n y 
k C i i y 


Clima 
5 0 0 F i 


various types of wheels that may bo re- 
quired to produce the work. Wheel 
mounting is unusually heavy, the large 
shaft running in heavy, self-aligning 
ball bearings and driven by a triple 
V-belt drive. A swinging frame pro- 
vides quick adjustment for wheels vary- 
ing in diameter from 10 to 16 in. A 
suitable trucing service is provided for 
traeing the wheels while in motion. The 
wheel may also be adjusted to and from 
the work while running, permitting fine, 
accurate adjustments. Centerless feed 
is mounted in a tilting housing which 
provides for varying the speed feeds 
as desired. Height of machine overall 
is 45 in.; height of center above floor, 
33 in.; wheel spindle, lj in. dia.; 
flanges, 6 in. ; wheels, 10 in. dia. by 4 in. 
face. Horsepower required 7J to 10, 
furnished either belt-driven or direct 
motor connected. — Aviation, June, 
1942. 


Duro Punch Press 

Equipped with bronze hearings at all 
wear points to assure long life at top 
production speeds, a new line of punch 
presses is now being offered by the 
Duro Mfg. Co., 800 E. 61st St., Los 
Angeles, Calif. Available in one-ton 
and four-ton models the Duro Punch 
Presses have many features not found 
in any hut the heaviest presses. Said 



treated alloy steel driving shaft which 
is absolutely straight, and same size 
throughout, without eccentric, eliminat- 
ing danger of shearing or twisting. 
Directional change of punch force is 
transmitted by a unique eccentric press 
fit onto the driving shaft and held se- 
curely by keys. Eccentric operates in 
heavy bronze bearing. The ram or punch 
of the Duro presses rides in semi-steel 
guides, slotted for lubricant distribution 
and adjustable for wear. Specifications: 



(4-ton) — weight, 185 lb.; width, 12 
in.; height, 25 in.; depth, 15 in.; ac- 
commodates dies up to 4j in.; stroke 
standard, 1 in. (1-ton) — weight, 60 lb.; 
width, 8 in.; height. 17 in.; depth, 10 
in.: accommodates dies up to 3j in.; 
stroke standard, f in. — Aviation, June, 
1942. 


Duplex Grinder 

An abrasive band and disk grinder, 
the Duplex B-M model, for which 
Walls Sales Corp., 95 Warren St., 
New York, N. Y.. are sole sales repre- 
sentative, is available for use in air- 
craft and accessory plants. The 



Duplex B-M Grinder is really a power 
driven Duplex B model. Machine is 
equipped with a 1 hp. heavy duty 
motor mounted underneath frame 
casting. A fully enclosed dual V-belt 
drive is used, and a simple, practical 
screw adjustment for taking up slack 
in the V-belt is provided. The hand 
grinding table is 10x18 in. and the 
disk grinding table 4%x7 in. The 
abrasive band is 8x61 in., while the 
disk is 15 in. in dia. Speed is 1,300 

New Dial Feed Press 

Timely to the accelerated armament 
program is the announcement of the 
new Federal Multiple Dial Feed Press, 
by the Federal Press Co., Elkhart, Ind. 
Positive indexing and locking mechan- 
ism of the dial feed permits “unusually 
high speed with accuracy and safety. 
All moving parts arc enclosed, except 
the dial plate itself, removing the 
possibility of injury to the operator. 


CRESCENT 


is an important 
source of supply 
for 

AVIATION 

CABLE 


M Crescent manufactures a 

complete line of electric wire 
» and cable for every aircraft 

need — starter cable, high-tension 
cable, primary cable — original or re- 
placement. Crescent also manufac- 
‘ s welding cable. 


And every Crescent Aviation Cable 
is a quality cable — made of prime ma- 
terials, processed under the Dostam 
Method of manufacture for high effi- 
ciency, long life, dependability and 
uniformity. 


We will promptly answer vour 
inquiries concerning wire or cable for 
any type of service. 


THE CRESCENT COMPANY 

largest independent maker of replacement 


Lighting Cable 



June. 1942 


I ATION. 


139 




SAFEGUARDING 

~7&e S/uwA 


PACKARD AIRCRAFT CABLE 

In military and commercial aircraft, Packard air- 
craft cable is performing its function dependably 
under severe conditions of operation. Packard cable 
is designed to meet exacting requirements . . . manu- 
factured to insure uniformity. 



PACKARD ELECTRIC DIVISION 

General Motors Corporation, Warren, Ohio 





Indexing- is obtained positively and 
accurately by a cam and gear arrange- 
ment in connection with the crankshaft. 
This specially developed cam smooths 
out indexing motion to facilitate speed. 
Cam allows the dial to be indexed in 
any part of the revolution of the crank- 
shaft from 90 deg. to 180 deg. Thus, 
there can be obtained a long or short 
dwell of dial, allowing operator what- 
ever time is necessary to inject work 
into the fixture in the dial station. 
Unit can be adapted to handle a tre- 
mendous variety of secondary opera- 
tions. The simple design and positive 
action of the dial feed permits a wide 
range of tooling for hundreds of jobs. 
Dial feeds are available on eight sizes 
of Federal presses, from 6 to 80 ton 
capacities. Dial plates on the Nos. 0, 
1, and 2 Federal presses have 10 sta- 
tions — on Nos. 3, 4, 5, 6, and 7, the 
dial plates have 12 stations. Features 
of the precision construction are: the 
press is checked from 6 points to a 
tolerance of .0015; ram is bored in 
exact alignment with extra long V- 
ways; new safety lock feature makes it 
possible to set or adjust dies while the 
flywheel is' in operation ; incline adjust- 
ment operated from the front of the 
press makes for ease and safety; fly- 
- wheel bearings are Timken equipped, 
bearing caps are split vertically, rest- 
ing on reinforced frame, thus transmit- 
ting shock from the thrust and return 
strokes directly to the frame. Crank- 
shaft bearings arc hnndscrnpcd to as- 
sure accuracy— Aviation, June, 1942. 
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Mahon Hydro-Foam 
Dust Collector 

In burring and grinding operations 
on magnesium alloys, the danger from 

suitable precautions are taken for its 
prevention. Dust and chips from mag- 
nesium alloys are highly inflammable 
and should be wetted ns quickly as pos- 
sible after being formed. The Mahon 



Hvdro-Foam Dust Collector, made by 
R. C. Mahon Co., Detroit, Mich., was 
developed to collect, under water, vari- 
ous dusts formed by industrial pro- 
cesses and is ideally adapted to the 
collection of dust and chips formed 
in the burring and grinding of mag- 
nesium alloy eastings. It is a com- 
pletely self contained unit, providing 
in one machine both bench and hood, 
together with adequate dust collection 
and ventilation. The tank, forming 
the base of the unit, is filled with 

the small evaporation losses. The side 
extension of this tank forms the bench 
which has for its surface a wooden 
grillage. The hood formed above the 
grillage confines the operations and 
the dust therefrom is drawn through 
this grillage onto the surface of the 
water, directly underneath. The larg- 

settle by gravity to bottom of the tank. 
The air, still carrying a considerable 

ward at high velocity against the water 
solution in the tank, forcing the bulk 
of remaining dust into the water. The 
impinging action of this operation 
aerates the water solution and creates 
a bed of spray in the chamber above 
the water tank. Only the finest dust 
particles remain in the air currents 
passing up and through this spray, 
where they are wetted and retained in 
this third and final stage of dust re- 
moval. Only moving part is the motor 
driven fan. One starter only is needed. 
Unit is portable. — Aviation, June, 1942. 



Universal Turret Miller 

Claimed to have a range and flexi- 
bility never before achieved in a single 
machine, a new Universal Turret Mill- 
ing Machine carrying the trade name of 
Armor has been announced by the Air- 
craft Machinery Corp., Burbank, Calif. 
This milling machine, with hydraulic 
feed, utilizes a combination of a hori- 
zontal spindle and a vertical spindle 
capable of any angle, mounted on a 
single rigid turret, rotating a full 360 
deg. thus opening up an entirely new 
field of uses in the tool room, pattern 
shop, experimental laboratory and gen- 
eral production plants. For production 
milling, the hydraulic feed on longi- 
tudinal table is said to provide smooth 
power for deep cuts while hydraulic 
valves provide metered feed and rapid 
transverse in either direction. Micro- 
meter stops guard against overrun, and 
hydraulic relief protects cutters against 



breaking or undue strain, making the 
Armor Turret Miller particularly adapt- 
able to inexperienced operators. For 
tool room and experimental purposes, 
two simple levers rapidly and easily 
convert longitudinal travel from hy- 
draulic feed to hand feed without dis- 
turbing work. The return to hydraulic 
feed is equally simple. Other features 
include: vertical, angle and horizontal 
spindles with three low and three high 
spindle speeds. — Aviation, June, 1942. 



Steel Tool Stand 

Welded fiot 


STRENGTH! 


signed fiot 

24-H0UR SERVICE 



Like Uncle Sam’s latest type M-4 
tank, the PENCO "3-Shift” Tool 
Stand is welded to withstand tough 
punishment. 

Each of the three drawers locks 
separately — a single drawer for 
each shift. Saves lime, temper and 
tool losses. Keeps ’em on the job 
24 hours a day. 

War industries, prime and sub- 
contractors — write for details and 
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HERE’S MORE • • . 

TO SPEED THEM ON THEIR WAY 


P OWER — plenty of it — that’s what it takes to carry 
on today’s gigantic production schedules. And plenty 
of airpower is what you get when you install husky 
Gardner-Denver “HA” Two-Stage Horizontal Air Com- 
pressors. Yet, there is no waste of power, for the greater 
air capacity of “HA” compressors is under constant, 
automatic control — and the air supply is constantly 
regulated to fit your air needs. Operating costs are low 
because these compressors are designed for unusually low 
horsepower requirements. Maintenance costs are nominal 
— as user experience in many a plant has shown. 


“HA” ADVANTAGES 

1 . Long years of service assured by rugged, dirt-free 

2 . Extra efficiency due to liberal and unrestricted valve 
and port areas. 

3 . ''Air-cushioned" Duo-Plate Valves actually become 
tighter with use. 

4 . Built in sizes ranging from 316 to 2012 cu. ft. dis- 
placement per minute. 


For the complete specifications on 
Stage Air Compressors, write Gar 


Gardner 




TASK FORCES BEHIND TASK FORCES 


Somewhere, tonight, the Navy has a task force in action. 

In thousands of plants, tonight, Industry has task forces in action too. 

This one, operating at Vard, is engaged with America’s greatest adversary— 
time. Like the Navy forces, it is alert, determined— and moves with precision. 
It knows it is in a war. 

Other task forces at Vard— in research and in production— are also working 
against time; also in the war. 

Their task is to design, build, and deliver on schedule the many precision- 
made Vard products used on Navy ships, Navy planes, and in hundreds of 
plants from coast to coast making Navy parts and equipment. 

Yard inc. 


SUCCESSOR TO VARD MECHANICAL LABORATORY 




NOW 

fll/A ILABLE 

R E Z N 0 R 

SUSPENDED GAS 
FIRED UNITHEATERS 


Heim Die Polisher 

Now in extensive use for production 
grinding of ball races on aircraft bear- 
ings, the Heim Die Polishing Machine, 
made by The Heim Co., Fairfield, Conn., 
is completely motorized. This machine 
is said to be the pioneer in the method of 
polishing drawing dies by the use of an 



endless abrasive belt driven at griuding 
wheel speed, which polishes the die sub- 
stantially parallel with the line of draw 
of the work through the die. This 
method of polishing is also said to im- 
part a finish to the die never before 
attained, resulting in a much finer finish 
to the work, as well as materially re- 
ducing upkeep and increasing life of 
dies. Almost any style of die can be 
polished on this machine, such as dies 

deep drawing dies. Some other shapes 

fixture which can be furnished as an 
accessory. — A viation, June, 1942. 

Radiac Abrasive Machine 

For accurately cutting off bars, tub- 
ing and formed shapes, A. P. de Sanno 
& Son, Inc., Phoenixville, Pa., offers the 
Radiac Type N Abrasive Wet Cut-Off 
Machine. The cut is clean and smooth, 
and seldom requires any additional fin- 
ishing. The coolant, which is directed 
onto the wheel and work at the point 
of cutting, increases wheel life, reduces 
cutting heat and minimizes any ten- 
dency to burn. Sturdy construction of 
every part of the machine, precision 
machining, and proper balancing of all 
moving parts are said to eliminate 
vibration which is the cause of exces- 
sive wheel wear, and result ill econom- 



ical operation. Two types of vises may 
be supplied. A straight vise for straight 
cuts only, or a swivel vise for straight 
or angle cuts up to 450 deg. There are 
three outstanding special features of 
this machine: the patented hand op- 
erated vise; new non-tiring handle; and 
stubs of larger abrasive disks from 
larger Radiac or other cut-off machines. 
—Aviation, June, 1942. 

Watson-Stillman Press 

A 200-ton-capacity hydraulic strain- 
ing press, manufactured by The Wat- 
son-Stillman Co., Roselle, N. J., strains 
or filters fluids under a pressure of 
2,000 lb. psi. The machine has two 
cylindrical containers, each 10 in. in 
dia. and 33 in. deep, mounted on a 
swinging arm so that one may be filled 
while the press strains material from 
the other. The press is completely self- 
contained, including 20 hp. motor, 18 
gpm. pump, and oil tank. The entire 
unit stands 14 ft. high, weighs 15,000 
lb. and requires 5 ft. x 3 ft. of floor 
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space. Control is by a single, lever- 
operated valve. The main ram has a 33 
in. stroke and operates in a double- 
acting cylinder. Two container lifting 
cylinders facilitate swinging of the con- 
tainers between loading and straining 
operations.— Aviation, June, 1942. 


Hammond "600" Dri-N-Wet 

A new “600” Dri-N-Wct abrasive 
belt surfacer has just been placed on 
the market by Hammond Machinery 
Builders, Inc., 1038 Douglas Ave., Kala- 
mazoo, Mich. Machine can be adjusted 
from vertical to horizontal position 
while running. The belt tension and 
tracking device can likewise be adjusted 
while running, and is quickly accom- 
plished by two conveniently located 



handles. Machine is totally enclosed 
for safety and the “600” D'ri machine 
is arranged for an individual dust col- 
lector, or for connection to an exhaust 
system. The abrasive belt pulleys 
are made of cast iron and arc dynam- 
ically balanced. Work table can be 
adjusted to any desired working angle 
and is available for bench or floor 
model. The Dri-N-Wet machine (floor 
model illustrated) is equipped with 
tank and pump unit and can also be 
equipped for water main connection 
only. Should dry operation be desired, 
merely turn off water, remove drain 
connection, and attach air exhaust sys- 
tem at this point. Vacuum cup drive 
pulleys eliminating belt slippage fur- 
nished on wet machines only. — Avia- 
tion, June, 1942. 



Annealing and heat treating equipment 

FOR THE AVIATION INDUSTRY 

Above is a special Annealing and Heat-Treat- 
ing Basket made to specifications for a large 
aircraft manufacturer. Enlarged plant facili- 
ties made possible the delivery of all types 
of Carburizing and Annealing equipment 
promptly. We are prepared to handle your 
requirements now. Here you will find quality 
production on a quantity basis. 


THE PRESSED STEEL COMPANY 

of WILKES-BARRE, PENNSYLVANIA 
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Send {,<* FREE CATALOG 


on LIMIT SWITCHES, CONTACTORS, RELAYS, PRESSURE SWITCHES ond SOLENOIDS 


GENERAL W ELECTRIC 


SHOP EQUIPMENT & ACCESSORIES 


Oil Proof Aprons and Gloves 

Developed expressly to prevent occu- 
pational skin diseases prevalent in many 
industries is a new line of oil-proof and 

nounced by Resistoflex Corp., Belleville, 
N. J. The gloves and aprons are made 
of an extremely tough flexible material 



regulators mounted as separate units 
on the firewall. They are designed 
with a vent so that tubing can be run 
to the nearest point for air cooling. 
Standard SAE mounting or round 
plate mounting is available. Either 
left or right hand rotation will be 
furnished. The 15 volt models weigh 
only 22 % lb., are 9 in. long overall, 
with a dia. of 5>/ 2 in. They are light 
in weight, with dural used wherever 
possible. Grease-sealed ball bearings 
are used throughout and electro- 
graphitic brushes insure long life. 
Electrical parts are brass, cadmium 



with high resistance to tearing and abra- 
sion, and the aprons are supplied both in 
a transparent type, and a heavy-duty 
type employing flexible fabric coated on 
both sides with a sturdy film of Resisto- 
flex PVA material. According to the 
manufacturer they are immune to all or- 

matic and chlorinated hydrocarbons, and 

vent, carbon disulphide. The gloves are 
said to be successfully used in degreas- 
ing operations where protection is 
needed against carbon tetrachloride, tri- 
chlorethyleue, perchlorethylene, benzol, 
or petroleum solvents and in magnaflux 
operations where they are unaffected by 

contain no sulphur they do not tarnish 
highly polished metal surfaces and are 
recommended for inspection of ball bear- 



New Champion Generator 

A new line of 15 volt, 25 amp. engine- 
driven generators for aircraft has just 
been introduced by Champion Aviation 
Products Co., Los Angeles, Calif. This 
adds a heavier-duty unit to the former 
line of engine and wind-driven Cham- 
pion generators. New generators meet 
all specifications of leading engine 
manufacturers, and are complete with 


plated — assembled with Elastic Stop 
Nuts.— Aviation, June, 1942. 

Heinemann Circuit Breaker 

Co., 'lto Plum St., Trenton, N. J., to 
meet the specifications of a number of 
aircraft manufacturers. This breaker, 
while retaining all the mechanical fea- 
tures of the larger Heinemann “Aero- 
Magnotte” unit, has been reduced in 

percent, measuring 2j in. long, 334 in. 
high and .865 in. wide and weighing but 
4J oz. Maximum capacity of this 
breaker is 50 amps, and it operates on 
circuits up to 28 volts d.c. while its 
interrupting capacity is 3,500 amps. 
Device is fully electro-magnetic and has 
a definite instantaneous trip point en- 
tirely independent of its time delay 
characteristics. The inagnetio trip with 
time delay gives delayed trip on harm- 
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NATIONAL DISTRIBUTORS: 
KEUFFEL & ESSER CO. 
NEW YORK 
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DARNELL 

CASTERS & E-Z ROLL WHEELS 


TOPS IN EFFICIENCY AND ECONOMY 



The rapidly-widening use of Darnell 
Products in business and industry 
proves that lasting satisfaction de- 
pends on QUALITY, and true 
ECONOMY rests on performance. 

Write For 192 Page Manual 


ing overload or short eireuit. Due to 

affected by sudden and extreme changes 
in temperature. And being vibration 
proof and resistant to shock, constant 
protection is assured under all flight 
conditions. All parts are cadmium- 

ordinary toggle type and cau be fur- 




Scovill Skin Fasteners 

by Scovill Mfg. Co., Waterbury, Conn., 
offers a high factor of safety for the 
operator and reduces operator fatigue 
element. The fastener is grasped in 
any standard skin fastener pliers, the 
leader inserted in the skin sheet hole, 
and the leader used to line up the holes 
in the two skin sheets. The fastener 
is then compressed and locks into place 
with a clearly audible “snap.” The 
fastener is compressed only at the mo- 
ment of application — reducing opera- 
tor high fatigue factor by 75 percent — 
and requires one less motion to apply, 
reducing attaching time by 10 percent. 
Fastener is sturdily made and is so 
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designed that final failure simply locks 
the nut. The Seovill Aircraft Skin 
Fastener is currently available in sizes 
for si, A, and A in. dia. holes. — 
Aviation, June, 1942. 

Bendix Pressure Valve 

A new pressure regulator incorpo- 
rating an exclusive poppet-type pilot 
valve which is adaptable to all pres- 
sures from 500 psi. up, has been intro- 
duced by Bendix Aviation, Ltd., North 
Hollywood, Calif. The regulator which 
is also known as an “unloading valve” 
is reported to have been specified for 




the cut-in or cut-out pressures. Either 
at a high system bleed-off or at vari- 
ous flow conditions there is no apprcci- 
ble shift in operating pressures. One 
of the most interesting features ac- 
credited to this new type valve is that 
it will continue normal operation down 
to at least -45 deg. F. All parts of 
the regulator are 100 percent inter- 
changeable. Use of the poppet-type 
valve eliminates all lapped fits, which 
materially speeds up production and 
simplifies maintenance and repair work 
in the field. Sendee operations are 
further simplified by the fact that the 
entire relay valve assembly is demount- 
able without disturbing installation or 
plumbing.— Aviation, June, 1942. 


New GE Dynamotors 

A new line of dynamotors for com- 
munication and other service in aircraft, 
has been announced by the General 
Electric Co., Schenectady, N. Y. Dyna- 
motors perform an important task in 
communication work by raising battery 
voltage to radio transmitter or receiver 
voltages. Aircraft obtain their electrical 
power from generators driven by the 

of GE dynamotors comprises five types, 
ranging from 25 to 600 watts in output, 
and from 3 to 31 lb. in weight. Formex 
wire insulation, light weight, and reli- 
ability under rigorous conditions are 
features. Each unit is designed for high 
output from a small frame size. Ob- 
jectionable alternating-current ripple is 
kept at a value which requires a mini- 
mum of filter to provide satisfactory 
operation of the communication equip- 
ment. Other features are: spiraled 
armature punchings to reduce noise 
and eliminate locking effect; carefully 
selected ball bearings with provision for 
lubrication and cleaning; and a stator 
formed from stainless-steel tubing. — 
Aviation, June, 1942. 



SCREWS 



MULTIPLIED 

PRODUCTION 

Propeller and wood test club 
production in the Hartzell 
plant has multiplied in volume 
over and over again within 
the past year. Without any 
relaxation of precision stand- 
ards it is still being increased 
at a rate which would have 
been considered beyond the 
bounds of possibility a few 
short months ago. We've a 
war to win! 


AVIATION, Jun., 1942 






Test pilot Smith means the ship, of course! Ami 
when he says "smooth” ... he means perform- 
ance — rate of climb, maneuverability . . . 

— and that most vital 
quality — speed ! 

Those few extra M. P. H. 
that a smooth, frictionless 
finish can add to a ship’s speed 


may mean the difference between life and death 
— somewhere . . . sometime ... to one of our boys. 
The airplane manufacturers of America have 
come to know that Valspar 
Val-Aero Aircraft Finishes 


Yalspar 


"smooth” finishes — in every 
sense of the word. 


A complete line of dependable Aircraft Finishes— that meet government specifications 

VALENTINE & COMPANY, INC. • 11 EAST 36 ,H STREET, NEW YORK, N. Y. 
MAKERS OF THE FAMOUS VALSPAR FINISHES 
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Small Induction Motors 


For use on intermittent or continuous 
duty as a drive for aircraft control 
equipment, trim tabs, bomb bay doors, 
etc., in airplanes with 400 cycle systems, 
Eastern Air Devices, Inc., 3.14 Dean 
St., Brooklyn, N. Y., are able to supply 
induction motors built to specifications. 
Illustrated here is a 400 cycle syn- 
chronous type having a speed of 8,000 




operations and while transporting the 
wiring to final assembly location. No. 

3043 series are used at intermediate 
locations and where groups of wires 
branch off from the main bundle. No. 

3044 series are supporting clamps for 
attach i t to main structure. Harness 
Speed Clamps are covered with ex- 
truded plastic channels which provide 
the cushion. Wire abrasion tests made 
by a prominent testing laboratory, 
proved that the plastic channels will 

longer than materials now used for wire 
cushions. Three methods of attachment 
are illustrated: (1) With standard Flat 
Type Speed Nut; (2) With “O” Type 
Speed Nut snapped over edge of flange: 
(3) With new Bracket Type Speed Nut 
for attachment at various degrees of 
angulation. Both types of Harness 
Speed Clamps are available in ten dif- 
ferent sizes to accommodate bundles of 
wire in group diameters ranging from 
J in. to 15 in— Aviation, June, 1942. 

Fenn Quick-Action Vise 

Quick action plus gripping power are 
featured in the Fenn Quick-Action Vise 
put out by the Fenn Mfg. Co., Hartford, 
Conn. Instead of a slow hand crank to 



Unusual Bargains 

IN BACK COPIES OF 

Aviation 

if you act NOW! 
★ 

For a limited time only we 
are holding a small supply 
of valuable back copies of 
Aviation for our friends in 
the industry. 

In these copies may be just 
the information you are look- 
ing for. Information on air- 
craft design detail . . . air- 
craft and parts production 
. . . maintenance kinks and 
short-cuts for transport men, 
army and navy maintenance 
men . . . airport, fixed base, 
or school operation. 

These copies, too valuable 
to be distributed indiscrim- 
inately, are being held for 
you to cover your particular 
information needs. 

Write us today concerning 
the information you may be 
seeking. We'll advise you 
which copies you need and 

Remember there is no 
charge for this service and 
there is no premium price to 
be paid for the copies. The 
usual low single copy rate is 
in effect. We pay the cost of 
storing and handling these 
copies. Write us today! 

★ 

Address: 

AVIATION 

330 West 42nd Street, 
New York, N. Y. 
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Speed Up Assembly 
with REX-FLEX 


STAINLESS STEEL FLEXIBLE TUBING 

Rex-Flex Can Be Readily "Snaked” Into Place 
In Cramped Installations Such As Elbows 
and Sharp Bends, Eliminating Joints. 

Aircraft manufacturers simplify 
many installation problems in- 
volving air ducts, blast tubes, 
radio shielding conduit, power 
plant accessory parts, oil and 
gas flexible lines by using 
Bex-Flex Stainless Steel Flex- 
ible Tubing. Extremely light in 
weight; bendable in multiple 
planes; obtainable in long 
lengths. 

High Fatigue Value- 
Heat and Corrosion Resistant 

Rex-Flex Stainless Steel Flexible 
Tubing is available in five wall- 
forms, all of which can be com- 
bined in a single one-piece 
length, with straight walls and 
corrugated sections at desired 
intervals. Sizes 5/16" I.D. to 5" 

I.D. incl. Made of 18-8 (Aus- 
tenitic) Stainless Steel. Fittings 
are attached to tube ends by 
circular resistance welding. 

No Flux, No Flame, No Quench- 
ing-Producing Absolutely Tight, 

Homogeneous Assemblies 

Data and Engineering Recommendations on Request — — — 

CHICAGO METAL HOSE 

CORPORATION 

MAYWOOD, ILLINOIS 




close vise jaws on the work, a quick- 
action cam lever throws jaws together 
instantly, uniformly, solidly; then the 
eccentric handle locks the work in a 
doubly secure grip. Uniformity of grip 
can be judged by clamping two pieces 



of paper— .001 in. thick — one at end of 
the jaws. This Quick-Action Vise is 
adaptable to many milling, drilling and 
assembly jobs. All working parts (ex- 
cept base, which is of fine grained, well 
seasoned iron for heavy duty) are of 
hardened, ground steel. — Aviation, 
June, 1942. 

Portable Soundscriber 

Completely self-contained, including 
built-in microphone, a new portable dic- 
tation and recording unit has been de- 
veloped by the SoundScriber Corp., 82 
Audubon St., New Haven, Conn. Pro- 
viding secretarial help on a 24-hr. basis 
— you can dictate anywhere at anytime, 
even while traveling by car or by train 
where 110 volt a.e. outlets are available 
— the portable Soundscriber produces a 
clear tone whether you dictate standing 
up or sitting down. There is no mouth- 
piece to hold, the sensitive radio-type 
microphone gets every word. Dictation 
is recorded on wafer-thin disks 7 in. 
dia., which are practically indestructi- 
ble. These disks record both sides, 15 
min. to the side, may be dropped, bent 
and straightened, walked on, played 
100 times, without destroying “sound 
tracks.” Fifty hours of continuous re- 
cording can be filed in a space 7x7x1 in. 
— Aviation, June, 1942. 
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I J CREATED by Wall Disney esp. 


daily 


C B 

for Beechcraft, as a badge 
and honor to be awarded to employees of any 
rank or station. To qualify for the award an 
employee must have demonstrated, by per- 
formance, the qualities of high efficiency, 
interest in his work and in training for 
further advancement, cheerful cooperation 
with others, and the constant determination 
to "Kill 'em with Production." 

The Beechcraft Busy Bee, rampant on a 
field of blueprint paper shaped in the form 


© (*)ALT DlSNEV - 


of a Beech leaf, embodies these qualities. 
Although this Beechcraft Busy Bee is busy 
as can be, he's not too busy to look aside to 
see, if instead of two jobs, he can't do three. 
His flaunted Beechcraft winged insigne and 
his cheerful grin are indicative of his high 
morale, but his determination is written all 

Most Beechcrafters will qualify for this 
award. With willing spirit and determina- 
tion they are pushing production rates 
ever upward. 


BEECH AIRCRAFT CORPORATION ■ WICHITA, KANSAS, U.S. A. 







G-E Aircraft Relay 

A sturdy, lightweight relay designed 
particularly lor mrernlt applications 
calling for operation at high altitudes 
under severe vibration conditions has 
been announced by the industrial con- 
trol division of the General Electric Co., 
Schenectady, N. Y. Designated CR2791- 
AXOOA, the relay weighs only 4} ox., is 



3£ in. long, If in. high, and If in. wide 
and can be mounted in any position. It 
is designed for mechanical frequencies 
of 5 to 55 cycles per second at A in. 
maximum amplitude (A in. total travel) 
in any direction. Altitudes from sea 
level to 40,000 ft., and ambient tempera- 
ture ranging from 40 deg. C to 93} deg. 
C, fall within the performance scope of 
the relay, it is claimed. The relay lias 

24 v. The coil operates at 1.2 w. _ The 
single-pole, normally open contacts, are 
designed to stay open when the coil 
is not energized and elosed when 
the coil is energized at rated voltage 
even when subjected to linear accelera- 
tion of 10 G in any direction, or to the 
vibration conditions outlined above. It 
is corrosion proof, having passed among 
other rigid tests, the Navy's 20-hr. 
salt-spray test. — Aviation, June. 1942. 
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CURTIS Air Hoists 


Assure Faster, 

More Efficient Lifting 
Save Labor, 

Increase Plant Capacity 

Here's the solution for many a plant faced with today's demand 
for increased output and a shortage of skilled labor. Curtis One- 
Man Air-Power Hoists make lifting easier, faster, more efficient — 
release men for other jobs and reduce man-power fatigue. 

Curtis all steel Air Hoists cost no more than a chain block, are 
smooth in action, speedy, and efficient. They provide extreme 
accuracy of control and can handle the most delicate hoisting oper- 
ations. Any workman can operate a Curtis Air Hoist — releasing 
skilled labor for other duties — for the hois t does the work by 
air power. Capacities up to 10 tons. 

For complete information as to how you can step up production 
and lower costs in your plant, write for free Curtis booklet, "How 
Air Is Being Used in Your Industry." 


Simplicity mid a high degree of ac- 
cessibility in building up radial engine 
accessory sections arc claimed by the 
Whiting Corp., Harvey, III. for their 
new Type “BA” Unit. The new appa- 
ratus has a ring which clamps around 
the rocker boxes — at maximum diameter 
of the engine. Heavy rubber cushion- 
ing pads provide full protection to 
rocker boxes. In order to permit easy 
accessibility to any part of accessory 
seetion, entire assembly ean be rotated 
100 deg. in either direction. — Aviation, 
June 1942. 


rcT7 ABo?H^ l D S i lf^i Curtis Pneumatic Machinery Division 

' — i s ~r. LOUIS Q f Curtis Manufacturing Company 

★ 1957 Kienlen Avenue St. Louis, Missouri 
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HOW MANY FOOT CANDLES 
FROM HERE TO ET 



ICTORY? 


Wireway Fluorescent Lighting 
System provides it ... 50 foot 
candles, 100 or better, to speed 
production . . . plus noteworthy 
savings in power, dollars, man- 
hours and critical metal. 


It is significant, for instance, that the Miller 
F luorescent System delivers maximum light out- 
put per kilowatt ... so vitally important today in 
Uncle Sam’s power conservation program. 

And, speaking of savings, don’t overlook the 
Miller continuous wireway (containing all nec- 
essary operating auxiliaries) which permits re- 
ductions of from 30 to 50 per cent in installation 
costs . . . plus additional savings in valuable 
manhours. 


MILLER 50 Foot Candler and 100 Foot 
Candler will put 50 foot candles, 100 or better 
on every working surface in your plant. Miller 
Troefers will duplicate that performance in 
your plant office and drafting room. 


Finally, engineering surveys show a saving of 
up to 47 per cent of copper, steel and other critical 
metal may be obtained when the Miller Con- 
tinuous System is employed, taking into account 
all items (power plant, distribution, controls, wire, 
etc.) making up the complete lighting installation. 
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Saran Tubing 

Suitable torn variety of applications, 
including fuel and oil lilies, Saran tub- 
ing, fabricated by Acadia Synthetic 
Products Div., Western Felt Works, 
4115 Ogden Ave., Chicago, 111., may 
have a specific use as a carrier of de- 
icing fluids in aircraft or as an air con- 
ductor in mechanical de-icing equip- 
ment in wings and tail. A thermo* 
plastic resin having a specific gravity of 
1.6-1.75, a tensile strength up to 80,- 
000 psi., and beat resistance (continu- 
ous) of 100-200 deg. F. — the softening 
point being between 210-325 deg. F.— 
Saran is also available in molded parts, 
sheets, and extruded shapes. Tubing 
and sheets are made for the purpose of 
substituting for copper and the resin 
may be molded for use ns gasoline 
floats, gaskets and diaphragms. In 
sheet form it may be used for chemical 
tank linings, engraving plates, etc. Tins 
resin is as resistant to corrosive effects 
as the majority of metals, and in specific 
cases will be found When subjected to 
elevated pressures for short periods of 
time. For example, Saran tubing of j 
in. o.d. and .035 in. wall did not bulge 
or rupture when heated to 212 deg. F. 
and subjected to 200 psi. air pressure 
for 13 hrs. Acadia Synthetic Products 
has been licensed by Dow Chemical Co. 
to fabricate this interesting resin into 
the various forms. — A viation, June, 
1942. 


Wales Punch, Die Holder 

A new model Wales Puneh and Die 
Holder that punches holes per unit has 
been announced by the Strippit Corp., 
1200 Niagara St., Buffalo, N. Y. These 
new self-contained die holders provide 
exact holes for riveting small parts to 
channeled or flat material. With 
Wales individual holders these series 
of three holes ean he punched in a 
straight line or at any angle according 
to the set-np of holders on rails or T- 
slotted plates. Nothing is attached to 
the ram of the press. With punch and 
die built into the same holder, con- 
stant alignment is assured for the life 


of holder. Usual long die-setting time 
is cut from hours to minutes. All 
that is necessary is to lock holder in 
position on rail or T-slotted plate and 
start punching. No further adjust- 
ments required. Wales holders ean be 
reset or removed quickly to provide 
practieallv unlimited patter 11 s. — 
Aviation, Jiiiic, 1942. 

UF-1 Transceiver 

Model UF-1 completely self-contained 
ultra-high frequency transceiver, which 
up to present time has been sold ex- 
clusively to foreign governments, is now 
available for sale in this country. Jeifer- 
son-Travis Radio M?g. Corp., 380 Sec- 
ond Ave., New York, N. Y., has built 
this instrument on order of the 
•'Walkie-Talkies.” The UF-1 is a 4 
watt transceiver contained in a black 
steel carrying ease 11x8x6 in. The entire 
equipment weighs approximately the 
same as the average portable receiver, 
about 16 lb. If desired it may also be 
operated by a vibrapaek working from 
a 12 volt external battery. The model 
consists of a three-tube transceiver 
working in the 60 to 75 me. frequency 
range. Chassis is of cadmium plated 
steel, and panel of etched chrome plated 
steel includes a frequency control knob, 



is unnecessary, operation of set being 
permitted by merely unfastening the 
front flap. — A viation, June, 1942. 

Air Corps Type Mu-Switch 

A new Air Corps type switch de- 
signed to meet requirements of Air 
Corps specification 94-32249 is an- 
nounced by The Mu-Switch Corp., Can- 

Mu-Switch with wide contact spacing 
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mounted in a cadmium plated steel 
bracket to which is rigidly attached an 
over-travel plunger mechanism having 
a pre-travel of A in. minimum and an 
over-travel of & in. plus or minus A in. 
Pressure required to operate switch is 

1 Ih. minimum and 8 lb. maximum over 

entire operating range. Electrical rating 
is 25 amps, at 28 v., d.c. 17 amps, at 
125 v., a.e., and 8.5 amps, at 250 v., a.c. 
non-inductive loads. Wiring connec- 
tions ean be supplied normally open, 
normally closed, and single pole, double 
throw and special mounting lugs are 
provided on bottom of switch to allow 



use of ring type wire connectors. New 
type construction said to be superior 
to old style Air Corps assemblies inas- 
much as over-plunger mechanism was 
formerly mounted directly on bakelitc 
switch itself. Much stronger construc- 
tion is now available with mechanism 
directly attached to the steel brocket. 
— Aviation, June, 1942. 

Air Hose Couplers 

Designed to permit instant coupling 
and uncoupling of air hose lines, an 
automatic “plug in type” coupler is off- 
ered by Aro Equipment Corp., Bryan, 
O. To connect the coupling, merely 
‘‘push on” by inserting the plug into 
the socket. No twisting or turning is 
needed, and there is nothing to tighten. 
To remove, just “pull off” the coupler 
and it is completely detached without 
leakage. Due to the built-in automatic 
shut-off valve which efficiently controls 
the air flow, it is said there is no leakage 
at any time. Full pressure is ob- 
tained instantly when coupling is 
attached; the moment it is de- 


^AIRCRAFT PRODUCTION EXECUTIVES: 

How to Plan the Most Efficient Plant Lighting 
How to Get the Full Results of Your Planning 
How to Figure Cost, Maintenance, Installation 



It is a fact that many new plants now in war production are operating 
with a fraction (some as little as one-half) of the illumination for which 
they planned and paid. This waste is unnecessary . . . 

The new bulletin "LIGHTING FOR THE AIRCRAFT INDUSTRY" contains : 
• Corn prehensile information on processes and economy in 
maintenance . . . 


• Accurate tables for arriving at costs 
sons of various lighting methods . . . 

• Easy-to-use illumination charts ( available for the first lime) which 
give pre-determined information of expected lighting results. 

d today for this important reference book, prepared I IJfiHJ I 



AVIATION. June, 








Ilf, 


AND AT ’EM! 


DELCO FUEL PUMP MOTORS 

America’s fighters and bombers 
can “get upstairs” in a hurry. 
Their ability to climb fast and 
climb high will account for many 
an enemy plane . . . many an air 
victory ... in days to come. 



Safeguarding the flow of engine 
fuel in planes for the Army and 
Navy are Delco explosion-resist- 
ant fuel pump motors, conform- 
ing to latest military require- 
ments. Their dependable per- 
formance in starting, transfer 
and booster duty is a factor in 
keeping our planes “on top.” 



soen in the “before and after” photo- 



BEFORE 



AFTER 


Delco Products’ experience in 
precision machining has been 
applied to building aircraft equip- 
ment and ordnance material 
for Victory. Delco Products is 
proud to serve as a supplier to 
the aircraft industry. 



DELCO MOTORS 

Division of General Motors Corporation 











'OtfUM' |g| 




A is 


Nicked 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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NO SOONER SAID 


• Organization and experience are the two 
primary factors responsible for Lyon's ability 
to move fast and effectively at each step in the 
handling of Prime Contracts and Sub-Contracts 
for unusual fabricated sheet metal products. 

Lyon field men are specially trained to gather 
all pertinent facts for matching our facilities 
with your needs. At daily meetings of our War 
Production staff —where all major departments 
are represented— plans are laid and synchro- 
nized for speedy handling of every commitment. 
Well into its second year of continuous oper- 
ation, Lyon's War Production Staff provides a 
working knowledge of War Order Require- 
ments and Procedures difficult to duplicate. 

Ready to advance the staff's plans into pro- 
duction is one of America's best equipped 


organizations for fabricating sheet metal. 
Lyon's big, modern plants cover an area of 
over half a million square feet. Completely 
equipped toolrooms assure prompt produc- 
tion and maintenance of all necessary dies 
and jigs. 

So, if you have products or parts of prod- 
ucts to be made for Uncle Sam that require 
fabrication of No. 8 to No. 30 gauge sheet steel 
. . . turn to LYON for ACTION. We have the 
facilities to make such products in large quan- 
tities ... to have them ready when you need 
them. Write for brochure, "Craftsmen in War 
Production." 

LYON METAL PRODUCTS, INCORPORATED 

Sales and District Offices Manned by Experienced Engineers 
In All Principal Cities 


LYON METAL PRODUCTS, INCORPORATED 
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New Opportunities 
For Subcontractors 


Loan Regulation Liberalized to Aid Conversion 


W Results in plant alter plant 
prove these Lyon Steel Shop 
Equipment items contribute to 
faster output. They reduce fire, 
sabotage and water hazards . . . 
save man and machine hours by 
preventing the misplacing and 
loss of tools and injury caused by 
splinters or nails. Writeforcatalog. 


THE NEED for subcontractors con- 
tinues to grow. Mounting evidence of 
this fact is apparent despite the noth- 
iiig-short-of-niiracnlous conversion job 
that American industry has performed 
ill n few short months. 

Perhaps the outstanding indication is 
provided in new government financing 
regulations which make it easier for 
both sub- and prime contractors capable 

Snell financial aid may be secured un- 
der Regulation “V". the WPB reports, 
whereby bank loans may be made^to in- 

Navy Departments or the Maritime 

One of the chief objectives of the 
new plan, WPB reports, “is to provide 


for the financing of war contracts which 
mav lie awarded to companies that lack 
sufficient capital, but that are otherwise 
equipped to handle the business. For 
instance, a contractor may have a plant 
that is capable of conversion from peace- 
time to wartime production, and may 
also have management that is sufficiently 
capable and responsible to handle mili- 
tary contracts. Yet, because of lack of 
capital, such company may be unable 
to take part in war production. 

"This new method of financing will 
enable such companies to participate in 
the war effort, and it is expected that 
tin* commercial banks and financial in- 

mental m handling such financing. ’ 

According to advices of the WPB 
Bureau of Finance, such loans will 


SUBCONTRACTING GOES TO COLLEGE 

Purduo University students operate screw-cutting lathes, producing parts tor war machine s. 
Recently only a practice shop lor engineering students, it is now a war factory under terms 
at a subcontract placed with the University by W estinghouse. The American College Btueboox 
lists twelve ca lieges ottering aeronautical engineering courses among 111 schools giving civil, 
electrical or mechanical — or all three — courses, indicating availability at much more equipment 
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EXHAUST COLLECTORS 

RIRCRRFT COmPOREnTS. IRC. 
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KEYED TO THE NEEDS OF THE C.A.P. 

— Reliable Radio Equipment! 

Meet RCA's “C. A. P. Family” of aviation radio engineered, ruggedly- constructed, low-cost units, 
transmitters, receivers, and antennas ... soundly- ideally matched to the requirements of patrol flights! 



RCA Model AVR-100 and AVR-101 Receivers- Barely 
a handful, yet the AVR-100 is a sensitive 2-band super- 
heterodyne. with amazing performance. Covers 195-405 
kilocycle Weather-Beacon band, and 550-1500 kilocycle 
Broadcast band. Easily mounted in standard A-N in- 
strument-panel opening, or fits in package compartment. 
Model AVR-101 is similar but covers only the 195-405 
kilocycle Weather-Beacon band. 

* KEEP BUYING WAP BONDS * 


FOR FINEST EQUIPMENT OR SERVICE 
...See Your RCA Distributor 


Curler-C •« plying Service 























RCA Model AVR-15 Receiver- 
capable of coping with even the 
toughest "instrument" condi- 
tions— contains a scparateTraf- 
fic- Control Switch to put you 
instantly on the Traffic-Con- 
trol Frequency regardless of the 
setting of the main tuning dial. 


RCA Model AVA-122 Loop 
Antenna, for direction-finding 
and "homing." Matched to 
AVR-100 and 101 Receivers 
and is adaptable to other re- 
ceivers of sufficient sensitivity. 
Full electrostatic shielding re- 
duces precipitation-static. 


RCA Model AVT- 111^ Trans- 
volt storage batteries through 
efficient AVA-126 Vibrator 

atesAVR?10o! AVR-101 or 
AVR-15 receivers. Efficient, 


RCA Model AVA-120 Antenna 

adapted to transmission from 
lightweight planes, at a low 

with special construction to 
prevent accidental release on 
ground. 



FOR AVIATION RADIO 

RCA MANUFACTURING CO., INC., CAMDEN, N. J. 


AVIATION, June, 1942 



BALING PRESSES handle Scrap 
equally as well as steel ! 



Reduce your scrap metal trimmings to 5% or 10% of their original 
bulk with a self-contained hydraulic HPM SCRAP METAL BAL- 
ING PRESS . . . used universally by the aircraft and metal work- 
ing industries. Not only will an HPM BALER increase the value 
of your scrap, but also it will permit easier handling because of the 
compact si*e of the bales, t Powered by the HPM HYDRO- 
POWER Radial Pump, each HPM Baler is assured the same 
reliable trouble-free operation as the famous line of HPM FA5T- 
RAVERSE Metal Working Presses which have proved to be so 
essential in today's all-out Victory production. » » » 


THE HYDRAULIC PRESS MFC. COMPANY 

Mount Gilead, Ohio, U- S. A. 

District Sales Offices : New York, Syracuse, Detroit and Chicago 
Representatives in Principal Cities 
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Aviation's Management Responsibility 


By SEUG ALTSCHUL 


THE ONLY ELEMENT remaining for 
the aircraft investor to depend upon is 
the integrity of management. Gone are 
the facilities of the past which made 
an appraisal of the outlook for individ- 
ual companies a relatively simple matter. 

The interests of national security pre- 
clude the divulging of pertinent infor- 
mation and uncertainty prevails at 
almost every turn. Military restrictions 
make it virtually impossible to ascertain 
current production rates and related 
data. While of interest to the stock- 
holder, this information would be used 
by enemy agents as a clue to delivery 
schedules. Moreover, the trend of most 
companies is one of switching from fixed 
price to cost-plus-Bxcd-fee contracts. 
Here too, the exact status of these con- 
tracts and when these changes were 
made, are clouded in- military regula- 
tions. Any possible projection of future 
earnings is further complicated by the 
voluntary reduction in prices to the 
government by the individual aircraft 
companies as a result of increased effici- 
ency through volume production. 

This has become a common practice 
of late and will be further accelerated 
by the establishment of federal price 
adjustment boards with their cost analy- 
sis sections to continuously review costs 
and profits on war contracts. In this 
manner, it is believed that savings made 
possible through mass production of war 
materials will be returned to the govern- 

No universal pattern, however, will 
prevail for those companies making ad- 

along on models from which smooth pro- 
duction has removed all "the “bugs,” 
know fairly well how costs will range. 
Others arc just beginning to hit their 
production stride and are still in the 
guessing stage as far as properly evalu- 
ating future costs are concerned. Still 
other's arc about to wind up production 
of models long familiar to them and arc 
about to start on new advanced types 
which must submit to the ironing out of 
many production kinks before a smooth 
flow is assured. Then, there is the con- 
stant bogey of obtaining sufficient 
equipment and materials. Lack of ade- 
quate materials and parts at the right- 
time, has been a frequent eause for 
interfering with almost every aircraft 
production line in the country at one 
stage or another. 

It can be seen that even if all intricate 
management and produclion processes 


of an aircraft plant were revealed to an 
interested stockholder, it would still be 
almost an impossibility for him to even 
approximate the ontlook for the year. 
The fact remains that company man- 
agers themselves have no way of know- 
ing just what the year's final results will 

Once upon a time, an efficient oper- 
ator knew what his plant capacity was, 
could budget his production to meet 
anticipated sales anil assuming certain 
normal operating ratios would follow, 
could estimate profits for the period 
with a fair degree of accuracy. 

The stress of war has changed all that, 
and only one thing counts now: the 
accelerated produclion ot aircraft and 
other armaments. The means and costs 
take a secondary role. To add to the 
nightmare of production problems is 
the uncertainty present in the pending 
tax measure. While it is known that the 
ultimate tax bill will be severe, its final 
form is still in doubt. 

It is true that the House Ways and 
Means Committee has issued its recom- 
mendations which call for a normal and 
surtax rate aggregating 40 percent and 
an excess profits tax rate of 94 percent. 
As presently constituted, retaining the 
option of using the invested capital or 
average earnings base along with other 
credits, this tax proposal is less harsh 
than the Treasury Department's sugges- 
tions. (Aviation — April, 1942.) The 
Senate has yet to express its ideas and 
many changes will probably occur in 
conference between the House and 
Senate before the tax law will emerge 
in its finished form. 

It is small wonder that the aircraft 
investor is confronted with utter con- 
fusion and bewilderment at every turn. 
It is amidst this atmosphere that air- 
craft equities have been continuously 
making new lows. 

The management of the aircraft in- 
dustry must be primarily devoted to the 
successful prosecution of the war. That 
is paramount. Ever}' other consideration 
must be subordinated to this main effort. 


BARRON'S STOCK AVERAGES 


Aircraft Transport Stocks 



Stockholders must become reconciled to 
this view and from the broad aspects 
involved, them contribution in foregoing 
certain dividend income is a small sacri- 
fice indeed. In any event, reconciled or 
not, reduced dividend payments will be 
the order of the day. This is fore- 
shadowed by the statement and attendant 
action of one of the country’s major 
aircraft producers — United Aircraft 
C'orp. This company has publicly stated 
that earnings for the current year avail- 
able for dividends on the common stock, 
will be at a level below those for the 
years 1940 and 1941. The immediate 
reduction of the semiannual dividend 
disbursement of $1 per share as con- 
trasted to a $2 payment at this time last 
year, gave tangible force to this state- 
ment. It is likely that subsequent divi- 
dend disbursements of other aircraft 
companies will likewise be on a reduced 

In a number of cases, however, there 
has been a tendency towards expendi- 
tures which never would have been made 
were it not for the high taxation rates. 
In other words, with the rewards of in- 
creased efficiency largely absorbed by 
heavy taxation — and also by voluntary 
refunds on war contracts, managements 
ore sometimes inclined to spend money 
for projects which may return some 
value at a future date. Many of these 
projects are constructive and commend- 
able; others are not and represent 
squandering of both the government’s 
and the stockholder’s money. For ex- 
ample, increased research expenditures, 
usually a good tax reduction, will in the 
long run benefit the government, the 
company and the stockholders. 

In recent months, many company- 
sponsored pension plans have been 
adopted in the aircraft industry. This 
is in keeping with the times and is con- 
structive when the benefits are widely 
distributed and the cost not too onerous 
upon the company involved. 

This pension plan can be introduced 
in the guise of benefiting the rank and 
file of an organisation but in reality 
turn out to be a subtle device for the 
primary benefit of a select few. 

Similarly, practices pursued by any 
aviation company which can stir up de- 
mands for further regulation, can exert 
universal harmful effects. One result 
can be all sorts of vindictive inquiries 
emanating from various legislative 
groups. Further, legislation may be 
sought which may whip the entire air- 
craft industry into one castigated cate- 
gory — such as the utilities now find them- 
selves — and which will serve to retard 
future aviation progress. 
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Out of Todays Emergency 

BETTER SHEET STEEL PRODUCTS 
FOR TOMORROW 


Our first job today is to win the war. To that 
end, Berger is ready to help you in every way 
possible in the design, engineering and fabri- 
cation of sheet steel products for war needs. 

At the same time, Berger is qualified and 
prepared to help you plan for tomorrow’s 
marketing conditions. 

Berger craftsmen know sheet steel and its 
possibilities. They’ve accumulated more than 
50 years of experience. And during this war 
period, they will acquire further knowledge 
of better ways in which to apply 
sheet steel to improve products. 

This experience is available to you 


in developing products in which sheet steel 
is a primary material. Berger representatives 
will be glad to work with you to obtain lighter 
weight, greater strength, higher efficiency, 
durability and economy. They will discuss pro- 
duction problems and apply the capacity of 
Berger’s tremendous facilities for fabrication 
to obtain desired output. 

Whatever your problem in sheet steel— design 
or fabrication— for today or tomorrow— bring it 
first to Berger for prompt cooperation. 



Merchandising Units • Cabinet Enclosures • Kitchen Cabinets • Building Products • Office Equipment • Lockers • Shelving 



The items shown above are 
only a very few of the prod- 
ucts which have been manu- 
factured of sheet steel by 
Berger. There are many 
Others on the complete list. 



When considering sheet 
steel, remember these quali- 
ties: strength, light weight, 
durability, fireproof, versa- 
tile in design, variety of 
finishes, low cost. 





WINGS FOR WAR INDUSTRY 

above Saafib 

-O- ' 


T7ROM Atlanta to Cincinnati, and 
from Charleston and Savannah 
on the Atlantic coast to Fort 
Worth, Delta speeds America’s 
modern minute-men across the 
industrial South. 

Every mile of Delta's essential 


The outstanding performance 
that has made Texaco FIRST with 
the airlines has made it FIRST in 
the fields listed in the panel. 

These Texaco users enjoy many 
benefits that can be yours. A 
Texaco Aviation Engineer will 


e Oil. Del- 
ith Texaco 


More revenue airline miles in 
the V. S. are flown with T exaco 
than with any other brand. 



48 States. Phone the nearest Tex- 
aco distribution point, or write: 


The Texas Company, Aviation 
Division, 135 East 42nd Street, 
New York, N. Y. 


W Fl 


« ENJOYMENT 

Sunday night. See your 


Care lor your Car 
..for your Country 






TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 
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Picture indicates large amount at angular movement ol ball and socket Certified welders on stainless material lor manilold work. Note tke 
independently ol engines. checking ol each operator's work. 


Service Problems of 
Aircraft Engine Exhaust Systems 
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Lowe Brothers 

WARTIME FINISHES for Industry 


Mi 
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Two on the aisle for the Milky Way 


You are sitting out on the edge of space. 
Ahead of you a couple of million stars 
are blinking. It is dark below you. The 
earth is down there. Six miles down. 

You are the bombardier in a Boeing 
Flying Fortress* making more than three 
hundred miles an hour over enemv ter- 
ritory, and you are ready for action any 

Behind you, the navigator is on the 
job. too. So are the pilot and co-pilot, 
the radio operator and the gunners be- 
hind them. The objective is near. The 
task force is ready for business. 

One of the reasons that Boeing Flying 
Fortresses complete so many missions on 


schedule is that Boeing designers and 
engineers build for performance of per- 
sonnel, as well as for the -performance 
of the airplane itself. 

Boeing engineers study the effect of 
noise upon the nervous system of fight- 
ing men, and they sound-proof their 
airplanes accordingly. (Today the giant 
four-engined Boeing Flying Fortress is 
as quiet as any luxurious transport.) 

Boeing heating engineers have made 
it possible to maintain a cabin tempera- 
ture of 60 degrees above zero when it is 
60 below zero in the stratosphere out- 
side. Boeing designers work constantly 
with problems of seat construction. 


window construction, lighting, ventila- 
tion, and vibration control. 

This is the engineering that has created 
giant Clippers capable of taking whole 
oceans in easy stride, and Stratoliners* 
which carry their passengers in new 
comfort through the smooth upper air. 
This is the engineering that permits the 
nine men in a Boeing Flying Fortress to 
carry out their orders swiftly and exactly 
and thoroughly. 

The increase of human efficiency . . . 
both in war and peace ... is only one of 
the many different projects that are a 
constant part of the Boeing engineering 
schedule. 


DESIGNERS OF THE FLYING FORTRESS • 


STRATOLINER • FAN AMERICAN CLIPPERS 


BOEING 
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located around the port inlet. In some 
eases the port inlet is welded to the 
main body, otherwise it is formed in 
one piece with the body. These cracks 
may be repaired by welding. In cases 
where cracks continue to develop, a 
heavier gage material should be used 
for the port inlet so as to reduce the 
unit stress of the part below the fatigue 

Wear cannot be entirely eliminated 
but may be reduced by proper service 
and installation. Galling may be re- 
tarded by smoothing the galled surface 
each time the collector is serviced. Where 
wear bands are used they may be re- 
placed as they wear through. Where 
they are not used, the section should be 
replaced. 

Burning of collector rings seldom 
occurs but some collectors have “hot 
spots” on the aft side of the collector 
opposite the port inlet where the direct 
flame of an exhaust port may blast di- 
rectly against it. Under some conditions 
of engine operation the temperature of 
the flame is high enough to burn the 
metal. Temporary repairs may be made 
by welding a patch over the damaged 
metal. The fair in the port should be 
revised to elimmatc this condition. 

Service problems for outlet sections 
arc essentially the same as those for 
collector ring sections except that cracks 
sometimes appear in the body of the 
section due to stresses caused by a long 
unsupported outlet. These cracks can 
be welded but arrangements should be 
made to give additional support to the 
outlet either by strengthening the sec- 
tion or the addition of auxiliary sup- 
ports. Care should be taken not to re- 
strict the movement of the outlet, other- 
wise the support will do as much harm 
as it does good. 

Intensifier tubes are often installed in 
collector rings or tail pipes as a source 
of carburetor heat or cabin heat. Pitting 
and wearing are their main service prob- 
lems. Direct impingement of the exhaust 
gases on these tubes causes pitting of 
the metal. Amount of pitting varies 
with the type of fuel used. It is ad- 
visable to use fuels with low acid con- 
tent to eliminate as much as possible 
the pitting of these parts as well as the 
collectors themselves. These parts can- 
not be repaired, especially where they 
are used as a sonree of cabin heat. They 
should be replaced to prevent the danger 
of pitting entirely through before the 
next service period. Wear of these parts 
may be reduced by proper alignment 

In place of an intensifier tube some 
collector installations are equipped with 
a muff as a source of carburetor heat. 
This muff is merely a shroud surround- 
ing the collector over part of its periph- 
ery. with provision for the intake 
of cold air and exhaust of hot air. Its 
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service problems arc not extensive 
Cracks should be repaired by welding. 
The muff should be made to fit the col- 
lector snugly and align with the collector 
to reduce vibration to a minimum. 

The slip joint type collector exhaust 
system should be removed, inspected, 
and serviced every engine overhaul 
period. The collectors should be removed 
and sandblasted lightly to clean the 
parts. Care should be taken not to 
sandblast parts too much ns it is pos- 
sible to blast a hole in the metal in a 
very few seconds. 

The collector’s parts should then be 
inspected for cracks and worn spots. 
After repairing as outlined above, the 
welded points should be lightly sand- 
blasted to clean them. The parts should 
then be aligned and sized to proper 
dimensions as recommended by the manu- 
facturer. After the repairing and service 
work is done, the parts should be passi- 
vated, if the material is stainless steel. 
Inconel docs not require this process. 
This process improves the corrosion re- 
sistance of stainless steel and will reduce 
the pitting caused by corrosive exhaust 

After servicing, longer service life 
will be possible if collector is installed 
properly with regard to alignment and 
fits at the joints. 

Ball and Socket Collectors 

Different service problems are en- 
countered in the ball and socket type 
collector. However, corrosion or pitting 
due to exhaust gases, and the problems 
relative to intensifier tubes are common 
to both types. 

The ball and socket type collector is 
mounted on the engine mount or cowl 
well through a series of links. In this 
way the collector does not move with 
the engine but is stationary with the 
airplane structure, thus eliminating a 
major source of service trouble. The 
engine movement and vibration is taken 
up in the ball and socket joints located 
between the collector and the engine 

The port nipple is practically trouble 
free. Due to the lack of strains imposed 
on this part, there is no trouble due to 
cracking or failure of attaching flanges 
or clips. The end of the port should be 
cheeked for size, at eaeh service period 
and re-sized if necessary, cleaned and 
reinstalled. 

The connecting tube is straight with 
a spherical socket, containing a ball at 
one end. This part is subject to wear 
at the ball end, and freezing of the 
ball casting in the socket. 

Under proper operating conditions 
wears is very slight, but when insufficient 
linear expansion is allowed for, the ball 
easting is pressed against the area of the 
socket causing wear as the engine moves 
and vibrates. This wear may be pre- 




Carelul alignment inspection of manifolds is 




vented by proper installation. However, 
onee the part is worn through it is 
necessary to replace it. 

Under some operating conditions it 
is found that the cast iron ball will 
eon-ode and scale and in extreme eases 
freeze in the socket, impeding the 
action of the joint. When this condi- 
tion is discovered the connecting tube 
should be removed and the ball cleaned 
with a wire brush or wheel to free it up. 

At the regular service period this part 
should be checked for size on the straight 
end, re sized if necessary, cleaned and 
reinstalled. 

Powdered graphite may be used as a 
lubricant to aid the action of the joint. 
It is not recommended that these balls 



be removed from the sockets without the 
proper tools to size the sockets. Gaso- 
lines in some cases promote this corrosion 
and scaling. 

Care should be taken to use fuels with 
a low aeiil content. In cases where these 
balls continue to corrode and scale, nickel 
alloy cast iron balls, offering greater 
corrosion resistance, may be substituted. 

'Hie stop collar is not used in all in- 
stallations but wherever employed, is an 
important part. Its purpose is to per- 
mit disassembly ot the ball joints with- 
out removal of the collector ring body. 
When in operation it holds the ball 
joints in their proper position by acting 

expansion ot ball and socket joint as- 
sembly. Failure to allow this expansion 
causes rapid wear of the ball sockets. 

The service problems for stop collars 
are nil. The collar must have the proper 
diameter and be free to rotate on the 
connecting tube when installed. The 
important point to check is gap existing 
between the collar and its bead retainer. 
If this gap is less than that specilied 
by the uinjtufacturer. steps should be 
taken to obtain it by proper installation 
of the collector ring ns a whole, or if 
warpage has taken place so this is not 
possible, the collar should be trimmed 
to at least the minimum recommended 
clearance. 

The real socket is usually welded to 
the collector ring body but in some eases 







is fastened on by a mechanical joint. 
The service problems for this part arc 
identical to those mentioned for the 
connecting tnbe. 

The collector ring body itself is built 
in a complete ring divided usually into 
three sections bolted together. Service 
problems are few, since the part is 
mounted on the airplane structure. There 
arc no slip joints or moving parts as 
each stamped section is welded or bolted 
rigidly to the next. Expansion is taken 
care ot bv mounting the collector with 
links which permit it to change diame- 
ter. The strains and stresses introduced 
through the ball joints by engine vibra- 
tion and movement are extremely low. 

The only problems encountered arc 
those of pitting and burning in the 
region of hot spots. Pitting can he 
eliminated by use of proper fuels and 
burning would occur only as a result 
of faulty design. However, burning 
can be repaired by patching as in the 
case of slip joint type exhaust collector. 

The ball and socket type exhaust col- 
lector requires very little service and 
the replacement of parts is low. The boll 
joints should be removed, checked, and 
cleaned if necessary at each engine over- 
lianl period. When worn, these parts 
should be replaced. 

The collector ring body should also 
be checked visually but it is not recom- 
mended that these parts be passivated 
as this process will destroy the ball cast- 

The newer style ball and socket joint 
exhaust collectors have the added feature 
of the mechanical attachment of the 
rear socket which permits its easy re- 
moval. In this case the collectors may 
be passivated for additional corrosion 
resistance without endangering the ball 
eastings. This new type collector also 
permits the removal and replacement 
of any of the boll joints that may be 
worn or require service in a matter of 
minutes. In this way regular checking 
and servicing may be performed with- 
out tying up the airplane. 

Problems of exhaust turbo collector 
installations arc identical to those al- 
ready covered except more care must 
be taken in installation and fits as leak- 
age is serious for this particular type. 
In slip joint type collectors, the con- 
necting collars are sometimes packed 
with metallic packing which mast be 
checked and replaced when worn. Some 
installations employ a special tailpipe 
joint, held in place with springs, to 
keep movement and vibration of the 
collector ring from the exhaust turbine. 
The springs should be replaced regularly 
to prevent the joint from collapsing 
as the springs are subject to failure 
due to the heat of the system. The boll 
and socket type collector has no special 
service problems in this particular type 
of installation. 
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WE PRODUCE EVERY TYPE OF STEEL USED 


IN AMERICA’S "CANNON ON WINGS' 


T RUE enough the structure of the 
deadly Bell Airacobra uses less steel 
than almost any other similar type high 
performance aircraft. But — where steel 
is used it is absolutely indispensable — 
nothing else can take its place! 

Take, for example, the small diameter 
steel shaft that must, without deflection 



or excessive torsion, transmit nearly 1200 
h.p. from behind the pilot’s seat, forward 
to the nose of the plane. What other 
material could meet the high strength- 
volume ratio demanded heref Similar 
conditions hold true in other vital parts 
— and it is for important applications 
such as these that U-S-S Carilloy Air- 
craft Quality Steels are unreservedly 
recommended. 

Here are highest quality' alloy steels 
that have proved their special fitness to 
meet the strict specifications of military 
and commercial aircraft construction. 
Important expansion of our producing 
facilities makes it possible for us to 
meet your needs more completely and 
promptly than ever before. 


CARNEGIE-ILLINOIS STEEL CORPORATION 

Pittsburgh and Chicago 


UNITED STATES STEEL 




77 / T)h£Mz 




YES . . . and long after tlie 
peace is made, this Farquhar 
Hydraulic shell nosing press will be 
still turning out shell cases to help in- 
sure that "‘it shall never happen again.” 
With 350-ton capacity and using a 150 
H.P. motor, the press shown here is 
just one of scores of Farquhar hydrau- 
lic draftees which are lighting the giant 
battle of production ... to keep ’em 
flying and to keep ’em rolling. 


Farquhar is supplying high speed hydraulic presses for: smokeless powder; 
blocking, graining and finishing; shell and cartridge case piercing and draw- 
n and shaft straightening; forging and extrusion; blanking and forin- 
; of aircraft parts; all types of metal working. All types, sizes, all ca- 
cities . . . from 3 to 7,000 tons. Hydraulic Press Division of the A. B. 
rquhar Co., Limited, 175 Duke St., York, Pa. 
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The complete line of Cannon Multi-Contact Electrical Cable Con- 
nectors offers the greatest variety of fittings for aircraft service on 
the market. The demands of aircraft engineers during the last ten 
years have resulted in the development of an almost endless variety 
of Cannon Connectors. Today these plugs are listed under more than 
11,000 catalog numbers covering the field of Aeronautics, Sound, 
Geophysical Research, Television, Instrument Controls on Ships, 
Laboratory Panels and Commercial Power. 

Having pioneered in these fields, Cannon’s interpretation of the 
"AN” specifications has been enriched by y 
A number of exclusive features have been i 
"AN" line which give the user many adi 


CANNON ELECTRIC <|f| DEVELOPMENT CO.- 

LOS ANGELES CALIFORNIA 




Training the Customers 

A special customer service organiza- 
tion, the first of its kind, to train flight 
and sen-ice personnel of both United 
States and Allied Air Forces in opera- 
tion and maintenance of Lockheed and 
Vega planes has been put in operation 
by the two companies. 

Ground men work right in the fac- 
tories under supervision of mechanics, 
and Air Force pilots receive training 
from Lockheed test pilots. Under the 
program, pilots and mechanics of both 
U. S. Army and Navy Air Forces, the 
RAF and Royal Australian Air Force 
have i-eached the plants for training on 
Lockheed and Vega bombers and 
Lightning pursuits. Also at the plant 
have been Brazilian Air Force person- 
nel for operation and maintenance 
training on Lodestars purchased by their 
government. 

In addition to the home service, Lock- 
heed has sent men abroad, including test 
pilots Lewis Parker, who worked both 
at Singapore and Australia, and Elmer 
McLeod, who went to South Africa. 

AAF To Factory Schools 

Army Air Forces mechanics are learn- 
ing repair and maintenance by first hand 
experience in the factories producing 
the planes and engines they will service 
in the field. Under a nation-wide pro- 
gram set up by the Army and selected 
manufacturers, maintenance personnel 
move from their liases right into the 
plants for intensive schooling by the ex- 
perts who design and build the equip- 

Largcst of the current groups num- 
bers 1,000 enlisted men, taking courses 
prepared by Douglas Aircraft's Director 
of Education, C. T. Reid and Service 


Manager, D. S. Sprague. The men are 
commanded by Maj. William L. F. 

With company engineers and techni- 
cians as instructors, the AAF men see 
and hear how the planes are built, learn 
the engineering and shop procedures em- 
ployed, know how equipment is installed 
and how to inspect and service the 
planes. Each day's routine includes 
classroom lectures and watching demon- 
strations on actual parts and assemblies, 
followed by practice service work on 
planes coming off the production line. 

Another large group is that quar- 
tered in Seattle's Civic Auditorium, 
which serves as both barracks and 
school quarters for men being given the 
same type of training on Boeing Fitting 
Fortresses. 

Working in smaller classes are men 
studying equipment, sueh as the groups 
of about 20 working on superchargers 
at General Electric's Schenectady Works. 
Here too, the specialists are given four 
weeks' intensive training before rejoin- 
ing their outfits. 

The rapid expansion of the Air 
Forces, coupled with swift advancements 
in design of aircraft, is expected to re- 
sult in broader application of this new 
training technique. 

Air Hammer Test Stand 

Surprising as it may seem despite 
the widespread use of air hammers in 
general industry, and most particularly 
within the aircraft field, no means have 
been available to quickly determine the 
operating efficiency of air driven ham- 
mers or to check the performance of 
such tools against predetermined stand- 
ards, until the development of the 
Burklvn Air Hammer Test Stand ac- 
cording to the Burklvn Corp., 3427 



sumption, force exerted by hammer, and 
blows per minute. For all three factors, 
the manufacturers of air hammers have 
established definite standards for peak 
performance of their tools, and with the 
Burklyn testing equipment these stand- 
ards can be maintained by the customer. 

The test stand measures 40 in. in 
width, 24 in. in depth at the work table 
level, and 58 in. in height. The work 
table extends across the full width of 
the stand and is 18 in. in depth, pro- 
viding ample room for the testing and 
overhauling mechanic to perform re- 
pairs and adjustments on the hammers 
to bring them up to predetermined stand- 
ards. The average air pressure used in 
most factories is the only external con- 

lator on the instrument panel is provided 
so that a uniform testing pressure can 
be maintained in order to give uni- 
formly accurate test comparisons. After 
the air is regulated to the desired pres- 
sure, it goes through an accurate flow 
meter which indicates, in cu. ft. per 
min., the volume of air consumed by the 
tool being tested. At the same time 
the force exerted by the tool and the 
number of blows per minute are shown 
(Turn to page 263 ) 



Army Air Forces mechanics learn proper sequence o i supercharger 
assembly from General Electric erpert during intensive four-week 

maintenance and repair men thorough, Erst hand knowledge of planes 


seen under nose of plane, explains procedure to Army Air Forces 
enlisted men being given intensive maintenance training course at 
factory. Later the men, part o I class of 1,000, will get actual prac- 
tice on craft rolling off production line. 
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HOW BOOTS NUTS HELP BOEING 

The planes that get up highest, fastest, win 
the air battles. And this is particularly true 
in high altitude bombers such as the famous 
Boeing Flying Fortress. 

Boeing engineers, aware that lightness in 
weight means higher ceilings and more speed, 
specify the demonstrably lighter Boots Self- 
Locking Nut. This ingenious device insures 
safe, light connections that stay tight under the 
most severe vibration. 

BOOTS 

Sell-Locking Nuts For Application In All Industries 


WIN THE FIGHT FOR ALTITUDE 

From the tropical, damp heat of sea level to 
the intense, dry cold of the sub-stratosphere, 
Boots Self-Locking Nut easily stands the effect 
occasioned by such abrupt and violent atmos- 
pheric changes. 

The Boots Self-Locking Nut contains no 
organic material— it is all-metal and the lock- 
ing force is constant. This feature makes it 
permanent, too. Literally, Boots Nuts "outlast 
the plane.” 



BOOTS AIRCRAFT NUT CORPORATION * NEW CANAAN, CONNECTICUT 


By W. W. MACDONALD 


Busy Airport Installs Unique Control Console 


Miami's 36th Street Airport has just 
erected a new control tower to handle 
increased volume of Pan American and 
Eastern Air Lines traffic. In the tower 
is a modern traffic control console, de- 
signed and built by Communications 
Company, Inc., of Coral Gables. Several 
of the console's novel features were sug- 
gested by Pan American’s chief airport 
controller, Jim Wynne. 

The console is designed around a steel 
frame of welded construction. The desk 
top is of cigarette-proof Bakelite. Loud- 
speakers are conveniently located on 
cither side of the slanting front panels. 
Instruments in the center section, left 
to right in the accompanying photo- 
graph, include an electric clock, a direct- 
reading wind direction indicator and a 
direct-reading wind velocity indicator. 
All of these are illuminated by a fluo- 
rescent lamp equipped with a rotatable 
aperture for adjusting the quantity of 
illumination. At the right and within 
easy reach of the operator are “T” 
pads for adjusting receiver output and 
loudspeaker level. 

Provision is made for two banks of 
receivei-s, one bank on either side of the 
console. The two racks in which the 
receivers are mounted are on slide- 
rollers similar to those used in filing 
cabinets. A drawer for charts is located 
between the two receiver racks. The 
lower portion of the console is protected 


by stainless-steel kick plates. 

' Five Communications Company Model 
82-D single-channel, fixed frequency, 
crystal-controlled airport receivers are 
used for guarding 2870 kc (PAA), 2922 
kc (EAL), 3105 kc (itinerant), 3117.5 
kc (scheduled airlines) and 4495 kc 
(Army). The receivers are mounted on 
standard 3J-in. high panels with photo- 
etched front plates. All 82-D receivers 
are equipped with squelch circuits which 
eliminate background noise in the 
absence of a carrier. A National Com- 
pany NC-200 receiver is used for off- 
frequency aircraft or special flights. A 
Communications Company Model 126 
fixed frequency receiver is used for 
monitoring the MM range and for WX 
broadcasts. A Communications Com- 
pany Model 87 compression preamplifier 
is also used, as a crystal microphone 
amplifier. 

The blank panel at the left was pro- 
vided for later installation of inter- 
phone handsets and telephones. Pro- 
vision is also made for installation of 
additional fixed frequency receivers, 

Three New Aircraft Relays 

The General Electric Company has 
just announced three new relays de- 
signed for aircraft applications requir- 
ing light weight, suitability for severe 




vibration conditions and operation at 
high altitudes at rated current. All 
three operate normally at temperatures 
from minus 40 deg. C to plus 95 deg. C, 
meet Navy 200-hr. salt-spray tests for 
corrosion, are good for mechanical fre- 
quencies of 5 to 55 cycles per second 
and their contacts remain in the correct 
position even when the relays are sub- 
jected to a linear acceleration of 10 
“G's” in any direction. 

The first of the three relays is a 
single-pole type available in single-cir- 
cuit form with one normally open con- 
tact or in a two-circuit form with one 
normally open and one normally closed 
contact. Maximum continuous current 
rating is 20 amp. at 12 or 24 v., and 
maximum make or break rating is 100 
amp. The coil operates on 1.2 w. of 

The second relay is a high-voltage 
type designed especially for use with 
radio transmitting equipment. Uses 
ceramic insulation and double-break con- 
tacts to permit control of circuits 
handling up to 1000 v., d.c. Contacts 
have maximum current ratings of 0.020 
amp. at this voltage, or 0.100 amp. at 
500 v., d.c. The coil operates on 1.2 w. 
Contacts are arranged for double-pole, 
double-throw operation. 

The third type includes two and three- 
pole relays, available in two forms. 
One form has one normally open circuit 
per pole and the other has one normally 

per pole. Maximum continuous current 
rating is 8 amp. at 12 or 24 v., maxi- 
mum make or break ratings 25 amp. 

About Electrical Connectors 

One of the most instructive booklets 
we've seen in recent months is a 76- 
page, spiral-bound, 8|xll-in. “slick” 
paper promotion piece just turned out 
bv the Cannon Electric Development 
Company of Los Angeles to show where 
and how Cannon electric cable con- 
nectors may be used in aircraft 

The most striking section of the book- 
let is that portion of it containing photo- 
graphs of 22 modern commercial and 
combat ships in action, a collection of 
shots worth having as an aid to type 
identification. Cannon does its subtle 
selling in this section by tieing in small 
photos of connectors used in the con- 
struction of these ships, noting the num- 
ber and type of connectors used in each 
( Turn to page 263) 
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BRAIN CHILD — CROWN UP! ... To the cause of an allied victory, Republic Aviation 
engineers have contributed a powerful aid. The swift and timely 
evolution of the phenomenal P-47 THUNDERBOLT— world's biggest, 
toughest interceptor— from original design to large-scale production, 
is a worthy example of the brilliant record of American engineering 
genius in this war. Republic Aviation Corp.,Farmingdale, L. L,N.Y. 

REPUBLIC AVIATION 



AVIATION, June, 


FLYING 

TANK BUSTERS 



with delayed action fuse* to enable the plane fo get clear o I the 


The Axis is now pinning all of its hopes for a 
victory in Europe this year on its mighty tank 
forces. This article tells what the Allies plan to 
do about it. 

By J. I. WADDINGTON 

M.A. A.f.R.Ae. S. 


AIRCRAFT which can be counted upon 
to pay a decisive part in shattering 
Germany's tank might are rolling out 
of Allied factories in ever-increasing 
numbers. 

The Nazis planned that their Panzers 
and the Luftwaffe should provide the 
greatest weapon of organized destruc- 
tion ever known; that they should be 
the spear-head of Hitler’s hid for vic- 

Now, with the huge American pro- 
duction added to the all-out British 
effort the Allied reply is coming into 
being. Allied airpower is being set to 
not only gain mastery of the air but to 
smash the tank from the Held. 

The Air Ann has three weapons 
against the tank; the dive bomber 
favored by the Germans, but shown to 
be vulnerable to strong aircraft and an- 
ti-aircraft defense; the armor-piercing 
shell of the cannon fighter; and the at- 
tack bomber. 

The RAF arc successfully developing 
and using both the cannon fighter anil 
the attack fighter against German tank 
formations in Libya. 

The tank is highly mobile and to 
oppose and destroy it. even greater 
mobility must be combined with fire 
power. The obvious way to get these 
is by using the airplane. The present 
cannon equipment of the Hurricane is 
20 mm. calibre which is not heavy 
enough to pierce the main armor of any 


but light tanks, but they are quite ade- 
quate for Hank attacks designed to shat- 
ter the suspension systems and tracks 
which will immobilize the tanks for later 
attention by artillery or bombers. 

Some time ago the Bell Aircraft Com- 
pany of America, showed great fore- 
sight by designing the Airacobra speci- 
fically lo mount the 37 mm. cannon fir- 
ing a 15 lb. shell capable of penetrating 
11 in. of armor plate at an angle not 
less than 22 deg. These aircraft are 
known as “tank-busters” and they and 
their British counterparts are rolling 
out of the factories in ever-increasing 
quantities. 

Essential duties of an air force are 
to provide information on ihc enemy's 


movements and to act as long-range and 
super-accurate artillery. All other oper- 
ations arc secondary to these. 

The fighter came into being as a logi- 
cal reply to the aircraft sent out by the 
enemy to destroy the early observation 
craft, and later it was called upon to aet 
as bodyguard for bombing forces. 

In its capacity as long range artillery, 
the Air Arm has been used in different 
forms and for varying technical purposes 
by both the Allies and the Axis. Ger- 
many regarded the airplane primarily 
as highly mobile support for her Army, 
particularly for the armored divisions, 
and so produced in great quantities the 
Junkers 87 dive bomber and the Me. 

{Turn to page 250) 


One of the weapons that the Allies plan to use in smashing Nasi Panzer divisions 
dive bomber without sacrificing its capabilities as a fighter. 
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Serving with 
the Air Corps 



The roar of motors in the night . . . black shapes against the 
sky . . . American planes are on the job! And in the air as on the 
ground, wherever direct current is required from an A. C. 
source, I. T. & T. Selenium Rectifiers are also in the service. 
Extremely compact and light in weight. . .vibration-proof and 
dust-proof . . . 1. T. & T. Selenium Rectifiers have no moving 
parts to wear out or cause failure at crucial moments. Of par- 
ticular value in aircraft they are unaffected by altitude and 
atmospheric changes and will operate over an extremely wide 
temperature range. 

Consulting engineering services available for specific requirements. 
Address Department D for descriptive bulletins. 


IT&T Selenium RECTIFIERS 


International Telephoned Radio Manufacturing Corporation 


East Nmrk, Hiw ienn 
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UNIQUE SAFETY RECORD 
A total of 2,393,745 mi. of flying untfer both 
maneuver and actual wartime conditions with- 
out on accident is the record recently hung up 
by the 39th and 307th Pursuit Squodrons while 
under command of Copt. Marvin L. McNichle, 

Capt. McNichle has commanded the 307th 
from Jan. 15, 1941 to Jon. 25, 1942. 

★ ★ ★ ★ ★ 


fabrication are thus being used in the 
design and production of aircraft con- 
trol devices to assure minimum weight 
and site for operation at great altitudes 
under wide ranges of temperature and 


Making Combat Craft 
More Automatic 

That increased attention is being 
given to making warplanes more auto- 
matic is shown in a broad line of aircraft 
control devices now available from the 
General Electric Co., recently announced 
by G. R. Prout, manager of GE's indus- 
trial control division. Included in the 
line are solenoids, relays, contactors, 
and pressure and limit switches some 
of which are also applicable to tank and 
other installations. A significant part 
of this company's industrial control 
engineering, production, and research 
facilities are being devoted to the new 
line. The latest advances in metals and 




very severe vibration conditions. Gen- 
eral Electric’s entry into the aircraft 
control device field supplements the 
company’s already extensive activity in 
furnishing control for many other direct 
war applications. 

WPA Airport Work 

WPA had improved facilities at 887 
airports, including 533 completed proj- 
ects at the end of 1941, with 76 addi- 
tional projects approved for construc- 
tion this year. 

Current WPA work represents a large 
part of all wartime airport construction, 
almost all of which is for the Army 
and Navy or civilian projects certified 
to be of military importance. 
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Constantly increased acceptance of READING “AERO” BATTERIES has 
demonstrated the recognition, by the Aviation Industry, of their outstand- 
ing qualities,— lightness, ruggedness of construction and exceptional Power. 
Not only has the demand for READING “AERO” BATTERIES come 
from the Commercial field — READING is also working toward the 
Country’s Defense, by producing batteries for the U. S. Air Force. 

12-volt and 24-volt integrally-shielded types of batteries available. 

Consult READING on your Battery problems 


MAXIMUM POWER 


MINIMUM WEIGHT 


READING BATTERIES, INC. 


READING, PENNSYLVANIA • CABLE ADDRESS: “REBAT 
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TIME IS SHORT ! 


50 SUBJECTS 

16 MM SOUND-ON-FILM 
THESE 33 IMMEDIATELY AVAILABLE 

5 ON THE ENGINE LATHE 





5 ON THE MILLING MACHINE 



3 ON THE VERTICAL BORING MILL 



5 ON PRECISION MEASURING 



3 ON THE SHAPER 


USE 

U. S. OFFICE OF EDUCATION 

MOTION PICTURES 

that help to teach 

MACHINE SHOP 
WORK! 

Right now, every second is precious. You can make best 
use of the time a£ your disposal by using every aid that 
is in your power to obtain. 

U. S. Office of Education motion pictures that help 
to teach machine shop work are great aids. Produced by 
the U. S. Government for the specific purpose of speed- 
ing production, they are accurate, authentic, low-cost text 
books in celluloid. Thousands of them are being used right 
now. Those who are using them call them one of the 
greatest contributions to speeding up training in Ameri- 
can industry ever made. 


2 ON THE RADIAL DRILL 


These films were made under the supervision of old- 
line experts. Leading industries cooperated in their mak- 
ing. They conform to the best principles in machine shop 
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tgi to right or left as plane leaves 
le on the instrument gives the posi- 


s real plane with relation to the little plane 


Air Transport 




Instrument Landing 
Systems Will Aid War Effort 


War doesn't stop for the weather- if you can fly zero-zero. Airlines and the air forces in collabora- 
tion with CAA and commercial firms have adopted standard equipment and procedure. 


IN A WAY, THE WAR and its priori- 
ties and its appetite for materials and 
manhours and plant capacity is slowing 
development of instrument landing. But 
in other ways, partly because the mili- 
tary itself wants this aid to flight, war is 
speeding instrument landing. 

The important achievement, since the 
basic problems of instrument landing 
themselves were licked, is complete 
agreement between civil and military 
aviation on a standard combination of 


By A. C. PREIL, 

Chiel , Signals Division.. 


equipment and procedure. History of 
the baker's doxen systems, and final 
settlement on one for the airways when 
the President intervened, need not be re- 
peated here. Now, the Army and CAA 
and the operators and manufacturers, 


are all on the same team. This unity 
turns a tug of war into a drive. 

We probably shall not have instru- 
ment landing throughout our scheduled 
transport system till some time after 
peace is declared, depending on when 
that happens. But we shall certainly 
have the job in the bag. 

Three instrument installations are be- 
ing commissioned on the airway system 
this spring: Washington, Oakland, and 
Atlanta, and the original experimental 
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P&aJz PRECISION P>ui<lluctL 0*1 


ITH industry keyed to the war 
effort, and government con- 
stantly setting up new production 
goals, the need for precision equip- 
ment becomes more and 
more acute. Five American 

E. W. BLISS CO. 

53d Street and Second Avenue 
BROOKLYN NEW YORK 


plants with a background of 85 
years' machinery building experi- 
ence enable Bliss to play a promi- 
nent part in supplying Uncle Sam's 
industries with metal work- 
ing equipment. 
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EVER LIGHT A TURRET LATHE WITH MATCHES ? 



W ALTER RABEL turns gear blanks on a turret 
lathe in one of the nation’s vitally important sub- 
contract shops. Where he works they make many types 
of gears — the largest for a big Diesel engine is 19 inches 
across; the smallest is for an airplane windshield wiper. 

BEFORE G-E FLUORESCENT lighting was installed lie had to 

light matches— even in the daytime — to see into the bore 
to make sure that the cutting tool was properly adjusted. 
Now with fluorescent lighting, the light is so well dis- 
tributed that he can see the operation much more easily 
and quickly. 

because gear making is a precise job done to tolerances 
as close as one ten-thousandth of an inch, the slightest 
flaw or imperfection in the teeth of a gear means a re- 
ject. With the former lighting considerable time was 
lost taking the micrometer to the window for reading. 
Now this is unnecessary. 

if your shop needs better lighting for war work and you 
have a suitable WPB priority rating, ask your G-E lamp 
supplier about installing fluorescent lighting in certified 

200 


fixtures with G-E Mazda F (fluorescent) lamps . . . the 
kind that are made to stay brighter longer and that pro- 
vide cool, efficient "indoor daylight" 24 hours a day. 

IF you CAN'T install better lighting now, you can make 
vour present lighting do a better job by doing such 
things as: 

1 Use soap and water ... on a regular cleaning schedule. 

5 l.iglit-eolored walls to reduce light absorption; light- 
colored finishes on machinery to increase visibility. 

6 Frequent light meter cheeks on maintenance. 

For further details, see your G-E lamp supplier. 

G-E MAZDA LAMPS 

GENERAL 0 ELECTRIC 
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Kansas City's Airport System 

With well-founded confidence in aviation's future, this municipality's long- 
range airport program proposes five big municipal airports encircling the city. 


By WILSON W. BROWN, Assistant Aviation Commissioner, Kansas City, Mo. 


KANSAS CITY’S leaders are at work 
building a great system of ultra-modern 
airports in fulfillment of what they be- 
lieve to be an important war effort re- 
sponsibility. 

The city's elaborate long-range air- 
port program, in fact, proposes the con- 
struction of five big municipal airports 
encircling the city . . . and this in the 
face of the fact that Kansas City al- 
ready is a top rank aviation center! 

The first of this system of “air har- 
bors” to facilitate new aircraft plants, 
airline and air freight routes and many 
other aviation activities was put under 
way this month, when Kansas City vot- 
ers flocked to the polls on March 10 to 
vote a million dollars in city bonds for 
this first additional municipal airport. 

Less than two weeks later, dust al- 
ready was rising on a vast 1038 acre 
upland site south of the city as workers 
started a project which soon will sec the 
completion of an airport which eventu- 
ally may be another four million dollar 
Kansas City investment in the future 
of aviation. 

Seven hundred thousand dollars of 
the million dollar airport fund lias been 


made immediately available for contract 
construction of wide concrete runways 
up to 7,000 ft. long, access roads and 
other improvements. 

President Roosevelt has specifically 
designated the new airport as an esen- 
tial war project and has alloted an addi- 
tional $540,000 in federal funds for 
grading and drainage of the airport 

The big airport bonds fund also has 
been offered in part to the federal gov- 
ernment to permit additional federal 
participation in the construction job. 

The visions of the city’s aviation 
boosters, now taking concrete form in 
this first new auxiliary airport, first be- 
gan to assume definite shape in the 
peaceful days of early 1939. 

Air transportation was growing by 
leaps and bounds. Private fliers, yet 
without benefit of Civilian Pilot Train- 
ing, were taking new wings by the hun- 
dreds in the Kansas City area. Par- 
sighted airline executives of Mid-Con- 
tinent and TWA, citizens of Kansas 
City, began to talk meaningfully about 
the coming of air freight and all first 


Fully in tune with these significant 
signs of the future, the Aviation Com- 
mittee of the Kansas City Chamber of 
Commerce, composed of 56 members 
representing 35 aviation industries and 
many other businesses, quietly launched 
a pretentious engineering survey of pos- 
sible airport sites in the metropolitan 

With the assistance of SAA and city 
engineers, the committee made scores of 
aerial photographs of every available 
practical site immediately adjacent to 
the city and conducted detailed surveys 
of the surface terrain, weather condi- 
tions, and highway and rail access fa- 
cilities. 

Subsequently, the committee pre- 
sented to the city council detailed infor- 
mation on ten possible airport sites and 
proposed that at least five additional 
airports would be needed to meet the 
rapidly growing requirements of avia- 

Within a short time, it became ap- 
parent that the war had imposed the 
necessity for a vastly accelerated pace 
toward the inauguration of the projected 
additional airport building program. 
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On March 21, 1911, a subcommittee 
on additional airports urged the city 
administration to begin construction as 
soon as possible on Greater Kansas 
City’s first new airport, and proposed 
a site near Grandview, Mo., just south 

City engineers iinmcdiatelv launched 
more specific engineering surveys of this 
site and by late summer the city coun- 
cil had purchased 751 acres with funds 
which had been saved out of the general 
operations of an efficient city govern- 
ment. Since the bonds election, plans 
have been made to purchase an addi- 
tional 287 acres to bring the total acre- 
age of the new airport to 1,038 acres. 

An application for a large federal 
project for drainage and grading at the 
new field was submitted, using owner- 
ship of the site as a sponsors contri- 
bution. This project was finally ap- 
proved on February 28, 1942 and work 
already is underway. 

To furnish funds for further acquisi- 
tion of lands and to build concrete run- 
ways, access roads, lighting, etc., a mil- 
lion dollar bonds issue was proposed, 
and the Chamber of Commerce Avia- 
tion Committee was given the task of 
securing its approval at the polls in the 
regular city elections, March 10. 


The city's aviation enthusiasts turned 
out en masse to make numerous radio 
talks on broadcasts time donated by 
helpful radio stations; to appear before 
civic and political meetings; and to do 
general yeoman service in a fast-step- 
ping campaign. When the ballots all 
had been counted, it was evident that 
voters had returned a four to one ma- 
jority in favor of the million dollar 
bonds issue, just five days before the 
nation’s heaviest income taxes came due. 

But, practical Kansas Citians look 
upon their new municipal airport as 
anything but financial folly. 

Again, with a weather eye to the fu- 
ture, the airport's planners laid out a 
field which is uniquely an “industrial 
airport.” 

Two trunk line railways border the 
new airport on two sides and a three- 
lane highway connects the airport with 
downtown Kansas City. Aircraft plants 
which may be located at the new air- 
port will be able to take full advantage 
of rail freight service, as well as rail 
passenger commuter service to residen- 
tial and business districts for plant 
workers. 

A large sewage disposal plant, water 
and power facilities and additional ac- 
cess roads are included in the plans. 


The city’s visionary airport builders 
have used their two other “industrial” 
airports as a pattern on which to plan 
their third municipal airport. 

Kansas City Municipal Airport, 
known far and wide as the air passenger 
terminal which is but 15 city blocks 
from the center of the business district, 
is in the heart of the important north 
J\misas City industrial district, serv- 
iced by four trunk line railroads and 
the water commerce facilities of the 
Missouri river. 

Two major airlines, Mid-Continent 
and 1 ransconiinental & Western Air, 
make their general headquarters on this 
field. 

Fairfax Airport, now undergoing a 
$2,500,000 Army Air Corps expansion 
program, is used as a flight testing and 
fly-away delivery base for the huge new 
North American Aviation bomber as- 
sembly plant, for the Rearwin Aircraft 
Company, and for the new Interstate 
Aircraft and Engineering Company. The- 
field also is used as a Naval and Marine- 
Reserve Air Training base and an Army 
Reserve Air base. 

This airport also is graced by several 
new concrete runways more than 6,000 
ft. long, and is located in the center of 
the important Kansas City, Kan. 
Fair-fax industrial district, developed 
by the Union Pacific Railroad only a 
short way across the river from the 
Kansas City Municipal Airport. 

Only a few miles from downtown 
Kansas City, near Gardner, Kan., the 
U. S. Navy is building a huge Naval 
Air Training and Air Transport base 
which is expected to be completed soon. 

The main Naval airport will boast 

5.000 concrete runways 250 ft. wide and 
will have complete officer and enlisted 
personnel quarters, hangars and oper- 
ating facilities. Surrounding the main 
airport will be ten smaller practice and 
emergency training fields. Approxi- 
mately 3,500 officers and men mil be 
billeted at the base. 

Supplementing the city’s big munici- 
pal and military airports, fixed base 
operators have built three well-improved 
private fields, to accommodate CPTP 
flight training and several hundred pri- 
vate fliers in the city area. 

But, equally as important to the 
establishment of new aircraft industry 
as its vast present and building airport 
facilities are Kansas City’s tremendous 
reservoirs of available labor, housing, 
transportation and utilities. 

In March, 1942, there were more than 

72.000 persons in the Greater Kansas 
City area registered with the federal em- 
ployment service as immediately avail- 
able for war production jobs. All of 
these were housed, and, therefore, do not 
constitute a housing problem such as is 

(7'nrn In page 250 ) 
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UNITED 
AIR LINES 


• Aiding in the big job of airline mainte- 
nance and, therefore, in the vital role which 
air transportation is playing today in the 
war effort, are DoAll Contour Machines, 
such as installed at United Air Lines' Mainte- 

United Mainliners are routed to the base 
after every 725 hours of flight to become "new" planes for their 
job of carrying passengers, mail and express between key cities, 
production centers, and military establishments of the nation. 

A WEEK'S WORK IN A DAY! A DAY'S WORK IN 
AN HOUR!! AN HOUR'S WORK IN 10 MINUTES!!! 

Those are the records of DoAUs in factories everywhere. Whether 
you make plane parts, assemble planes or do repair work, you'll 
find the DoAll the fastest precision method to remove metal. Noth- 
ing compares with it when it comes to internal and external cutting 
of any metal or alloy, especially aluminum, magnesium, masonite, 
synthane, plymetal, copper, stainless steel, etc. 


Corps lor servicing 
Held. Damaged 

right on the spot. Each 


THE EXACT SIZE FOR YOUR JOB 


Let a factory trained man call with a DoAll and show you how 
it can cut corners and save time and money in your own plant. 

NEW — Send for helpful book "DoAll on Production" for a bird's- 
eye view of real accomplishment. 

CONTINENTAL MACHINES, INC. 

1305 S. Washington Ave. Minneapolis, Minn. 

Manufacturers of Band Saws and Band *Files' for DoAll Contour Machines. 





CONCRETE meets these runway "musts” 

Concrete is playing a vital part in major airport construction today because it 
has no equal for safe, economical, uninterrupted service. As proof, look at Floyd 
Bennett, first concrete built in 1929 . . . Grand Central, 1928 . . . Lunken Field, 

1932 . . .Wayne County, 1929 . . . Indianapolis, 1930 . . . Barksdale Field, 1934. 

These and other early concrete surfaces have carried heavier and heavier 
traffic with negligible maintenance and repairs. 


CONCRETE AIDS ACCURATE DESIGN 

Proved formulas assure safe, accurate concrete pavement 
designs for wheel loads up to 120,000 pounds and more. 

SPEED ON THE JOB 

500,000 square yards of concrete airport pavement can 
be completed in 30 paving days. There’s minimum 
weather delay. 

LESS MATERIAL TRANSPORTATION 

Concrete provides strength for heavy duty with smallest 
quantities of materials, hence with minimum burden 
on transportation. 


LOWEST FIRST COST AND MAINTENANCE 

Heavy duty concrete runways cost less to build than 
other surfaces of equal load capacity. Their low upkeep 
conserves wartime labor and materials, reduces the 
final cost. 

The assistance of our technical staff is available to 
designers and builders of airports and other war con- 
struction. 


PORTLAND CEMENT ASSOCIATION 

Dept. 6-41 , 33 W. Grand A ve., Chicago, III. 



BUY DEFENSE STAMPS AND BONDS . . . SUPPORT THE RED CROSS 
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AVIATION WRENCHES 


DROP-FORGINGS 

ANY SHAPE 
ANY MATERIAL 
COMPLETE FACILITIES 

FREE — Forging data 
folder. Helpful, informa- 
tive. Write today. 


Speed with power 
and light weight with 
toughness — that's the kind 
of service all-out war 
demands of wrenches . . . and gets 
Williams’. Our armed forces master com- 
plicated maintenance with them. In airc 
factories, they step up many operations to 
record-breaking production. In leading aviation 
schools, they are used to develop better mechanics, faster. In 
fact, wherever vital-to-victory air superiority is in the making, 
"Superrenches" and "Supersockets" are accepted as the maximum 
of critical performance. 


J. H. Williams & Co., "THE WRENCH PEOPLE", 225 Lafayette St., N. Y. 


y 
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restless pilots from usvr 


i wide out. 


them too ■ 


r i..e«l>v running! 


. A BENDIX PRODUCT 

CARBURETOR 


Si 

I N J 


us -Built Bomber Crosses 

Atlantic in 400 Minutes { 


23gSSSsi 

The distance is about 2,-100 

sSssa 

field for three hours to hg I 

ft. >”'« 

it i* .j»rf — I 


t n at's "Peyfcumunce T^tetUcZadilify / 


'T'HIS actual news-story, reproduced 
above, underscores one of many re- 
cent achievements of modern aircraft in- 
jection carburetion ... an advancement 
developed in Bendix research laboratories. 

Stromberg Aircraft Injection Carbure- 
tion has definitely improved fuel economy. 
Thus, greater flying range and increased 
load capacity are attained. And so con- 
sistent is the rate of fuel consumption that 
the pilot is safely justified in remarkably 


close calculations of a ship’s flying-range. 
Other attributes of this modern carbure- 

ment to proper fuel-air mixture for all alti- 
tudes, employing fixed-size metering jets; 
simplification of field service work be- 
cause virtually identical basic design is 
employed in the carburetors used on vari- 
ous engine makes and models. 

BENDIX PRODUCTS DIVISION 

of Bendix Aviation Corporation 
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Called the PT-26, latest trainer is a modification 
of the well-known PT-19A widely used in the 
United States and Canada. 


A. The Cornell is powered by a Ranger 
6-cylinder in-line design. Positive pressure 

cowling shown in this three-quarter front view. 
Corrugations in the tunnel wall assist in direct- 
ing air against the cylinders, the tunnel acting 


A NEW FAIRCHILD primary trainer, 
railed the Cornell, has been announced 
by Fairchild Aircraft Division of Fair- 
child Engine & Airplane Corp., and 

low wing monoplane similar in appear- 
ance to the PT-19A and has been com- 
pletely equipped for night and instru- 
ment flying. Combined in it, therefore, 
are the advantages of both a primary 
and basic trainer. 

There is an increase of 25 hp. in the 
Cornell over the PT-19A; the Ranger 
6-440E-5 engine in the new model de- 
veloping 200 hp. Fuel capacity is 45 
gal. No performance details have been 
released, but the PT-19A, powered with 
a Ranger 175 hp. engine, has a high 
speed of 140 mph. at sea level and cruis- 
ing speed of 120. The poworplant has a 
weight of 370 lb. and nscs 65, 73, 80 and 
S7 octane fuel. Design employs posi- 


tive pressure cooling, air pressure being 
built up at cruising speeds through open- 
ing in the cowling nose. 

The Cornell is provided with a gen- 
erator for electrical equipment and the 
blind flying instruments include gyro 
and horizon. Construction is appar- 
ently similar to the previous model, 
including fabric covered fuselage and 
plywood covered wings, which are fitted 
with flaps. Landing gear is fixed type 
and the fixed tail wheel unit is now 
protected from dust by a covering. 
Cockpit enclosures slide fore and aft. 
Engine cowling is of metal. 

Now being delivered to the RCAF 
from the Fairchild plant in this coun- 
try, the Cornell is also being manu- 
factured under license in Canada. It 
will be used by the RCAF as the stand- 
ard elementary trainer, replacing other 
types formerly used for this purpose. 


B. Puseloge el the PT-26 is fabric covered, 
wings hove plywood covering. 

showing instrument board and controls. Tank 
selector valve is on left next the throttle, arti- 
ficial hornon at top center on panel and gyro 

D. In this Right picture at the Fairchild Cor- 
nell is shown the removable blind Hying hood 
in the rear cockpit. Electrical equipment gen- 
erator is under fuselage just below pilot. 
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office, laboratory, factory and hangar 
that have gone to make that efficiency. 
He knows nothing of the calculations and 
cross-calculations, the checking and re- 
checking up to the nth. degree and be- 
yond. He knows nothing,' for example, 
of the importance of competent filtration. 

And it is surprising, when all is said and 
done, how even nowadays only partially- 
efficient filtration is so often tolerated— 
with dire effects on working efficiency and 
engine-life— when filtration up to 99.9% 
efficiency is a proved and practical 
possibility. This revolution in the recog- 
nised standards has been achieved— after 
long months of patient research in the VOICES 
laboratories— by the introduction of an entirely 
different principle of filtration. These Vokes 
filters (both for Aero engines and for high and 
low pressure oil systems) filter down to particles 
of 0.00004 in. diameter, and have already been 
tried and tested under the most stringent practical 
conditions. Their introduction is of the utmost im- 
portance to the aircraft industry. We shall be 
pleased to answer all enquiries and arrange for 
demonstrations through our agents 


Vfe-saS 


RATION EXPERTS 

American and Canadian Agent : 
E. Cantin, 101 Park Av„ New York 
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The Cecostamp is a high produc- 
tion, impact type stamping machine, 
designed and manufactured by the 
Chambersburg Engineering Co., for form- 
ing high strength sheet metal parts, such as 
stainless steel and many aluminum alloys. These 
difficult types of metals are formed with fewer opera- 
tions and greater true-to-die accuracy, while permitting 
the operator to control the metal flow of the stamping, 
thus producing shapes without drawing and the reduc- 
tion of sectional areas. With a Cecostamp you produce 
controlled stampings, overcoming the resiliency of 
hard-to-form metals and giving them a permanent set, 
at greater rates of production than heretofore possible. 


Write for a copy of “Cecostampings,” a new publica- 
tion, just off the press, which contains examples of 
Cecostampings and details of their production. 


CHAMBERSBURG 

*CECOSTilMP* 


HAMMERS 
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I N the nation’s Battle of Production there is no 
power on earth to substitute for foresight in 
development and leadership in Quality manufac- 
ture. That’s why American aviation is turning 
confidently to General now for tires equal to the 
tremendously increased strain of modern-day take- 
offs and landings. The streamline, smooth-contour 
General— used by our armed forces long before the 
war . . . refined and improved continually to keep 
ahead of the changing requirements of military 
flying— is being produced today at an ever-increas- 
ing rate. There is no ceiling on General's all-out 
effort to develop and build products that will help 
speed our air forces to final Victory. 

See your Fixed Base Operator, or write, 
THE GENERAL TIRE & RUBBER CO. 

Aviation Division, Akron, Ohio 


GENERAL 

V AIRPLANE TIRE J 


KNOWN AROUND THE WORLD FOR QUALITY AND SAFETY 
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Inter-American 



Escadrille Assumes War Role 



Inter-American Escadrille war 
work strengthens ties of Ameri- 
can Republics and builds firmer 
foundations for post-war unity 


By JOHN FOSTER, Jr. 


A QUIET WORKING civilian pilots' 
organization founded to make private 
flying easier between the American Re- 
publics 1ms suddenly, under government 
sponsorship, begun making vital con- 
tributions to the war effort. 

These contributions, being made by 
the Inter-American Escadrille, will 
probably be expanded, serving at the 
same time to build a foundation for an 
even wider post-war program to achieve 
the original objectives. 

Outstanding among these objectives, 
now sidetracked by the war, was a plan 
“to create an Inter-American Skyway" 
by which the average, private Iightplanc 
flyer could make his way in and out of 
Central and South American countries 
with a minimum of expense and red 
tape. It was to lie achieved “by increas- 
ing and improving intermediate air 
fields and ground facilities; by assem- 
bling and making available accurate 

during expenses, fees, permits and legal 
red tape in international civilian 
flights.” 

Simultaneously the Escadrille planned 
to assist in creating and enlarging pilot 
and ground school facilities: organizing 
international flights and providing model 
building mid primary training oppor- 
tunities for those of pre-flying age. 

Since tile war began, however, prac- 
tically all efforts hove been devoted to 
flight training through projects worked 
out in c'oso cooperation with the Civil 
Aeronautics Authority and other gov- 
ernment agencies, and the development 
of Vigilance Patrols, similar to those 
operated by the Civil Air Patrol in this 


Although by fur the most progress 
has been made within the past year, the 
United States Wing of the Escadrille 
was organized five years ago. It was 
set up by Franklin Field, its present 
president and former partner in a Wall 
Street brokerage firm, to continue work 
started in 1934 by Alfredo de los Rios, 
a former Chilean Army officer and 
newspaper correspondent and now a 
United States citizen. 

Early supporters of the group in- 
cluded Laurence Rockefeller, Robert 


Johnson, surgical supply liianufactiirer, 
William Barclay Harding, J. P. War- 
burg, W. K. Vanderbilt and William 
A. If. Burden, vice-president of Defense 
Supplies Corp. 

Wing organization in the Latin 
American nations was largely accom- 
plished in March. 1941, when a mission 
sponsored by the Office of Coordinator 
of Inter-American Affaire and super- 
vised by the State Department made a 
circuit of the continent to the south. 

Lord Beaverbrook, Britain's lend- 


AVIATION. June, 



Franklin Field, lalt, president o I the U. S. Wing, and Alfredo de los Rios hold slotue o I Simon 
Bolivar. Accompanied by girls representing all the American Republics, they presented Ibis 
bronse replica o I the famous equestrian monument of the South American Liberator la President 
Roosevelt, a gill from President Eleaior Lopes Contreras of Venezuela. 


Force, visiting the United States lor special 
eye treatment, is cooperating with the educo- 


Icase coordinator in Washington, loaned 
the mission his own plane, a Grumman 
G-21 which is now in the field doing 
ambulance work. Eastern Air Lines 
loaned James E. Parris as pilot and 
Luis Medina of Colombia served as me- 
chanic. Spare parts, radio equipment 
and other essentials were donated by 
several manufacturers. 

Members of the mission were Gen. 
Frank E. McCoy and Walter Bruce 


llowe, both of whom Idler served as 
members of the Roberts Commission at 
l’earl Harbor, and de los Rios. The first 
two found it necessary to return to the 
United States before the trip was com- 
pleted. and were replaced by Warren 
Simonson, former president of Standard 
Oil Co. of Bra/it. 

Meanwhile, Field and Allen W. 
Dalles, New York attorney, both of 
whom were in Bolivia on a project for 
the U. S. Government, organized a wing 

every country except Haiti and the 
Dominican Republic, and the Escadrille 
is planning to set up groups there. In 
every ease, formation of a wing has had 
full government approval, with the chief 
executive of the nation serving as honor- 
ary president in many eases. Officers 
and directors include cabinet members, 
military and civil aviation directors, 
publishers, educators, and others. 

Progress of the Latin American wings 
has, of course, varied largely with the 
amount of equipment available, but 
Mexico, Cuba, Venezuela, Ecuador and 
Peru have perhaps gone farthest in in- 
augurating long range programs. In 
Cuba, for example, the Escadrille or- 
ganized and has maintained patrols with 
six privately owned ships to prevent 
sabotage in the vast cane fields. In 
Ecuador training has been started, using 
courses developed under the direction 
and auspices of the wing there. 



In Venezuela the wing sponsored 
dances, picnics, bull fights and other 
public affairs to raise money. President 
Eleazar Lopez Contreras made a sizable 
donation, with the result that the group 
not only had money enough to buy the 
first training plane, but enough left 
over to start a small school. Recently, in 
Mexico, 30 members were inducted 
simultaneously. The equipment of the 
new members, including the personal 
planes of Gen. Roberto Fierro, Chief 
of the Air Force, ranged up to Bellnneas 
and Lockheed-. In Pern the wing is 
assisting in formation of a permanent 
air governing commission which will 
correspond to onr CAA. 

High regard in which the Escadrille 
i- held in South America is illustrated 
by the case in Ecuador. During the lat- 
ter period of its long border dispute 
with Peru, the Ecuadorian government 
ordered eight Aeroneas for basic train- 
ers. Before their arrival, however, the 
dispute had been settled, so the govern- 
ment turned the planes over to the 
Escadrille tor use in a school at Manta. 

When the United States government 
began its program of Inter-American 
Air Scholarships, the Latin American 
wings participated actively in establish- 
ing the hoards to select the students to 
be sent here. Under this program 482 
students from the Americas are today 
receiving training in 19 United States 
schools. Of the registrants, 200 are tak- 
ing commercial (light courses, 100 are 
being trained by the Army, more than 
100 are taking Civilian Pilot Training 
Program courses, and the remainder arc 
being given engineering, flight instruc- 
tor or service mechanic training. The 
majority of this group will complete 
training in July, forming a nucleus for 
expanded training work in their own 
countries. It is expected they will be re- 
placed immediately by other candidates. 

Although one of the requirements for 
the students was a working knowledge 
of English, practically all 19 schools 
have taken on Spanish speaking instruc- 
tors to facilitate training. In some 
cases, special cooks have been hired to 
make the transition to American food 
easier. Due to careful selection at the 
start, “washouts" have been few, it is 
reported, and the adaptability of the 
men to discipline and American customs 
has been remarkably fast. To date, 
there has been only one fatal crash. 

Also in the United States is Paulo 
Sampaio, Brazil’s leading flyer, here as 
guest of the United States wing. Work- 
ing in close cooperation with the CAA. 
Sampaio is making a year’s study of 
United States airline operations, pre- 
paring to assume an important position 
in air transport development in his own 
country. 

( Turn to port? 2591 
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In the field o( "Balance". 



BALANCING EQUIPMENT 

A portable set of vibration equip- 

mined and corrected. 





He feels the balanced rhythm 

in a spinning motor's song 


It s a moll 
Periodic tc 
tor)- Cacilit 


t grim business loday to keep humming; our business to help keep motors fit. 
ng of equipment . . . providing experienced engineering field service and labora- 
for determining, recording, and analyzing strains, forces, and vibrations in and 
s of all kinds . . . this is the unique function, doubly important today, of 


LABORATORIES. 


LOAD MAINTAINER 
AND CONTROL VALVE 


Vn answer to the difficult problem 
n test assemblies with safety amt 




tire: Proving Rings to measure 
static loads or reactions in equip- 
ment or structures: load Plugs to 
measure pressures or loatls in roll- 
ing mills and other machinery; 
auxiliaries, amplifiers, recorders. 





No wonder 


you can depend on 
HAZARD CONTROLS 


Before you get your Hazard Cable or complete 
assemblies of Cable or Strand with Terminals: 
“A 13 foot sample of each lot (of cable or strand) is given 
70,000 reversals over steel pulleys that are no more 
than 7 times the diameter of the cable. . . . After this pun- 
ishment, the cable or strand must still possess 50% of its 
original rated breaking strength!” 

Further: “Every foot (of cable and strand) is submitted 
to rigorous tests before it is approved for shipment.” 
Those are two items in Hazard's procedure for the pro- 
duction of Aircraft Cable and Strand. And they are quoted 
to indicate how completely we of Hazard appreciate our 
responsibility when you come to us for Cable, Strand, 
Terminals or complete assemblies. 


HAZARD WIRE ROPE DIVISION 

Detroit, Fort Worth, Los Angeles, New York, San Francisco, Wichita 


AMERICAN CHAIN & CABLE COMPANY, Inc. 
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CAA Trains 

for Overseas Work 


to condition and qualify pilots who 
heretofore have been unable, for vari- 



portunities for instructors are so numer- 
ous that several thousand such men are 
today serving as instructors throughout 

The nearest airport can put interested 
men in touch with their local CAA 
representative. 


The first group of civilian flight 
officers trained for commercial service 
overseas by CAA has been graduated 
by Northeast Airlines’ Pilot Training 
Division at Burlington, Yt. 

Graduates of CAA's controlled pilot 
training course, the men are destined 
for American transport service abroad 
after having passed an intensive ad- 
vanced course in navigation, meteor- 
ology, instrument flying, general airline 
procedures and operation of inultiengiue 
equipment. 

Meanwhile CAA is training three 
classes of pilots for the Army Ferrying 
Command at the CAA Standardization 
Center, Houston, Tex., under the direc- 
tion of Bennett H. Griffin, trans- 
Atlantic flier and instrument flying 
pioneer. 

One class has already been graduated 
and is already seeing service all over 
the world. Acting CAA Administrator 
Charles I. Stanton reported, with suc- 
cessive classes scheduled to complete the 

Wanted: Flying Instructors 

The Army Ail' Forces Flying Train- 
ing Command needs 2,000 instructors — 

Licensed pilots between 21 and 42 
with more than 140 logged solo hours 
who can meet the Commercial Pilot's 
Certificate physical requirements are 
eligible to make a vital contribution to 
the war effort and earn np to $300 a 
month at tile same time. They can be- 
come commissioned officers in the Air 
Forces, with a service pilot’s rating in 
addition to getting their Commercial 
Pilot's Certificate and instructors rating. 

A new course, organized under direc- 
tion of the Air Forces, has been set np 


Many men who could — and would 
like to — qualify as instructors are to- 
day engaged in other work because of 
private flying restrictions or because 
they feel their present work is what they 
should be doing for their country, ac- 
cording to CAA. Some, of course, ai'e 
in “essential" industries and would have 
to secure written permission from their 
employers to be accepted, but many 
others could give valuable service in 


ON PATROL . . . 


• Helping sink Axis submarines off the 
Fast Coast, rushing vitally needed cargo 
for military use and speeding shipments 
of ore and other vital war materials 
have all been credited to the Civil Air 
Patrol as it adds proof of its worth in 


• Major General Fallen Bradley, com- 


FROM RACING TO TRAINING 

former racing plane now serves os instrument checking and demonstration croft lor students . 
Mounted on universal joint, plane is motor-operated to roll, pitch and yaw, simulating actual 
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Navy Bound 

Each month more and more Vought “Kingfishers” are roaring 
away from Stratford to join the United States Navy. Recently 
cited for successful attacks on enemy submarines, these sturdy 
observation scouts are serving the Navy in the same high tradi- 
tion established by the first Navy Voughts twenty-five years ago. 

VOUGHT-SIKORSKY AIRCRAFT 

STRATFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Army Requisitions Half of Airline Planes 
Remainder Stands by for Emergency 
Routes, Trips, Cut; Priorities Ordered 

Washington (Aviation Bu- scntial air correspondence 

... — s surprise would be stopped eventually. 

Various officials said pri- 
vately that they did not be- 
lieve any more airplanes would 
be delivered to the airlines 
for regular service. The War 
Production Board months ago 
allocated a good supply of 


operators under a non-profit 
contract with the Army. They 
will cany military traffic, 
troops and cargo, 
within the bordf 
United States. "A 
proportion" — abou 
..mining ships are being trans- of the Alrcraft Branch, 
ferred outright to the Air 
Forces for operation by An 
personnel in the various Se. 


substantial Wright Appointment 

Wright, assistant chiel 
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* In exactly 1/305 of a second, a pair of Wilco AbraUOY 

of electricity and break apart again— probably the fastest 
“heart-beat" ever recorded! In the midst of a life-and- 
death coinbat, there can be no such thing as a “slow 
pulse”— the count must be 21.900 every minute! 

* That’s why leading aircraft magneto manufacturers 

* Proved by the Army, Navy and leading commercial 
airlines in America, Af.rau.ov Contact Points are the re- 
sult of more than a quarter of a century of research in 
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March Plane Output 70% Over November 
Engine Production Up 68% Same Period 
Man-Hours Per Plane Greatly Reduced 

ream— March aircraft produc- I and some plants have had to 
tion was 70 percent greater reduce their work forces for 
than the output in November, | limited periods, 
the month before Pearl Har- 1 During the four-month pe- 
bor. This statement was made i riod since the Japanese attack, 
by Col. John H. Jouett, presi- | the old-line aircraft engine 
dent of the Aeronautical j industry combined with the 
Chamber of Commerce. automobile industry stepped 

Partly responsible for this | up aircraft engine output, in 
Increase is a steady reduction | horsepower, by about 08 per- 
in man-hours per unit. In | cent. 

March the industry was able | Col, Jouett said that during 
to build five and one-third | the four-month period the 
fighter planes in the same j output of four-engine bombers 
time it took to build four such I increased almost 200 percent, 
planes last November. The ; Thus the tonnage increase in 
reduction in man-hours is due production is even more spec- 
to production line methods | tacular than the unit increase, 
and improved tools. Of course | We have 20 new types of com- 
part of the increased rate of I bat planes in process of de- 
production is due to new velopment now, and this engi- 
plants coming in. neering work will continue 

The boost in output is all without interruption to keep 
the more remarkable in view ; American superiority of per- 
of the fact that materials are I formance. 


WPB Issues Order 
On Machine Tools 


sible to apportion vital ma- 
chine tools equitably under 

several war production users, 
the War Production Board has 
issued a major order, E-l-B, 
distributing the tools under 
specified percentages. 


contractors and Subcontract- 
Maritime Commission, and 25 

and domestic essential indus- 
tries — mainly the machine tool 
industry itself. 

The Army. Navy, Maritime 
75 percent group is divided 

Ordnance, the two^ Air Serv- 

! Commission. 


Every machine tool producer 
of his products, by types and 
to these groups and to the 

themselves are divided into 
two groups — 1 and 2. Exist- 

undisturbed until June 1 and 
for Group 2 until July 1. 

hand for these groups are 
scheduled three months in ad- 

rcheduled a month in advance 




ilways three months ahead. 


his "utyency standing" on the 
list, and by the delivery dates 


FDR Orders Navy to 
Take Aircraft Plant 

Tile President recent!: 
ordered the Navy to take ove 
and operate three plants o 


irly said the ae 
n because of “dis 
with the manage- 


he didn’t 
think there was any labor 
trouble. 

A Navy statement said 
Brewster held contracts for 


delivery of which 


mbat planes 
d regular del: 


The statement said the firm’s 
existing private control “has 
not proved adequate , . . 
effectively to operate the corp- 
oration's plants so as to assure 
these essential deliveries." 

Aircraft men in Washington 
said that a contributing cause 
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SOUTH BEND LATHES 


E QUALLY EFFICIENT on precision toolroom work or close tolerance manufacturing 
operations. South Bend Lathes will help solve your production problems. Hundreds 
of nationally known manufacturers select them when streamlining their shop equipment 
to meet present day needs. Substantial savings in capital investment, power consumption, 
floor space and labor costs have resulted from their installation. They will give you the 
same efficient, trouble-free service they are giving in the shops of some of the largest 
defense industries, the Army, and the Navy. 

Many features contribute to the efficiency of South Bend Lathes. A wide range of 
spindle speeds permits machining work with maximum cutting tool efficiency. Their 
versatility reduces set-up time to a minimum — lowers cost of change-over from one job 
to another. Smooth, vibration-free operation permits finish turning or boring with such 
precision that subsequent grinding, honing or lapping operations can often be eliminated. 
A convenient arrangement of controls makes for an ease of operation which reduces 
fatigue and lowers the possibility of error. 

Maximum production at minimum cost can be attained only when the lathe is 
matched perfectly with the job. Made in a wide range of sizes and types, there is a 
South Bend Lathe that will efficiently handle almost any class of lathe work. Write for 
catalog and name of dealer nearest you. 


, U . S . A . 
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ALCOA ALUMINUM 


THESE FOUR YOUNG WOMEN, so earnestly mastering the 
art of torch-welding aluminum, suggest that someone, some- 
where, has checked out of the groove and started some 
practical Imagineering. 

THEY PROVE what we’ve been saying for years: Alcoa 
Aluminum is easy to fabricate. The man who started the 
school where these girls are learning, and graduating to 
war jobs, simply had imagination enough to believe that 


easy really means easy. Then he did something about it! 

IMAGINEERING is letting your imagination soar and then 
engineering it down to earth. It is ingenuity in modern dress. 

IT IS THE THING that has enabled the aluminum industry to 
keep on top of a plane schedule, increased tremendously in 
numbers, but also calling for almost twice as much alumi- 
num per plane as the average plane needed two years ago. 

IT IS WHAT EVERY ONE OF YOU are doing on your war job. 
Simplification, standardization, training. New methods, new 
materials, new records. 

THIS WAR is showing Americans what they really can do if 
they try. 

LET’S MAKE a vow to carry this same spirit over into postwar 
America. We'll all have the skills, the habit of work, the 
thrill of doing. There will be lots of aluminum to make into 
better products than peacetime America ever knew. It will 
be a great day for Imagineers. 

Aluminum Company of America, 2182 Gulf Building, 
Pittsburgh, Pennsylvania. 
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Aircraft Industry Goes Under PRP Plan 
Hope Schedule Supplies 1 Year Ahead 


Billions for Planes 

War funds made avails 
by Congress or the RPC si 
June, 1940. totaled $162,416,- 
000,000. The most Important 


Aircraft Builders 
Salvage Metals 

Scrap salvage by America's 
aircraft plants will furnish 
enough aluminum to build "" 
Flying Fortresses, enough m 
nesium for 500.000 incendiary 
bombs a month. Boeing's 
scrap pile Is turning back over 
a million dollars worth of ma- 
terials a year. In each shop 
a man is assigned to picking 
bins go aluminum, stainless 
Meet and plain steel st 

larger material is sold; all 
num is returned to its . 
ducers who remelt and reroll 
it. 

Aluminum alloy tubing, vi 
uable for its magnesium allc 
strips of sheet metal from the 
punch presses, brass borings, 
and kirksite turnings, a: 
taken to a smelter which ri 

turns them in the form i 


Mars Flys Again 

Largest air vessel in the 
world, Martin’s Mars, will fly 
sometime this month. Normal 

contains 2,175 cu.ft. of space. 
From the bridge a staircase 
leads up to a door high in the 
cabin. Through this door, 
mechanics enter the wings to 
service the four 2,000-hp. - 


50c. Wage Increase 

The Department of Labor 
has extended the definition of 
the Aircraft Manufacturing 
Industry, under the Public 
Contracts law. It will include : 
light commercial aircraft; en- 
gines and propellers for light 
commercial aircraft; parts and 
accessories for light commer- 
cial aircraft and their engines 
and propellers; gliders; and 
specialized servicing equip- 
ment for ground use. Pre- 
vailing minimum wage for em- 
ployees engaged in the 
manufacture or furnishing of 
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Safety for Workers 

b A £ rc d raR com P“ nies have em- 
their employees '•safety-con- 
scious." Rules and regulations 
for safeguarding health and 
welfare have been laid down 
in every aircraft plant. Safety 
committees and councils have 

tory to meet and discuss un- 

gestions for improvement. 
First-aid drills and safety 
classes are required courses 
for new employees in almost 

sentatives, wearing green and 
white arm bands, stationed 
about the plant. Douglas and 

safety engineers and volunteer 




require them to wear hairnets 
rule applies especially to 


operators or adjacent to them. 

North American and others 
have been supplying high-po- 
tency vitamin pills to their 
employees. These pills, con- 
taining a high A. B. D and 


American Central Mfg. Co., 
formerly Auburn Central Mfg. 
Co., recently declared a divi- 
dend of 35c. a share— the first 

ga^aHon^thc concern in 
May. 1940. Slightly more than 
50 percent of both the pre- 
ferred and common stocks is 
owned by the Aviation Corp. 


ASSEMBLY LINES ... By Dorsey Adams 


ployees of a Curtiss-Wright 
Corp. Missouri plant, as a re- 
sult of contract bargaining 
negotiations between the plant 


the 


tional Association of 
ists. The AFL union 
bargaining agent for the en- 
tire plant. Time and a liar 
ind double 
d holiday l 


for Saturday 


Plexiglas transparent plastic 
parts for aircraft, under a 
agency agreement with Roh: 
& Haas Company, chemical 
manufacturers. Fabrication 
work will start soon with R. G. 
Milroy to supervise Plexiglas 

rangement. company no' 

lend technical 


id and flat Plexiglas 


sippi Valley by the Defense 
Plant Corp., has been 
tiated and the plant h 
leased to the Solar Aircraft 
Company. Solar's 
west plant will opi 
branch of the main factory. 

ct supervision of 
. vice-president 


under the di 


and operations m 
duction is scheduled f 
first of July. 


1 60,000 this year) is the I 
of Goodyear's promotion pro- 
gram at its plant. Goodyear's 
aircraft and parts plant has 
organized a campaign, under 

management production com- 


i mittee. to bring the war close | 
| to the workers. Behind the 
8-ball — is the company's 
| theme. All through the plant 
the ''8-ball'' appears. Work- 
1 ers voluntarily signed cards 
pledging cooperation toward a 
| plane each eight minutes — the 
national production rate nec- 

planes called for in 1942. 


Fifteen thousand dollars was 
presented to the Navy by the 
Electric Development Com- 
pany. The check represented 

at time and a half, contributed 
by .employees, and the man- 

S7.391.97 thus raised to make 
the total a round '$15,000. 
Rear Admiral Joseph W. De- 
frees, USN, accepted the check. 
We hope to hear what the 
Navy did with the money. 


A large demand for training 
ships is anticipated by Ae- 
CPTP greatly expanded train- 
ing plan, the CAP, and from 
the various South American 
countries now requesting our 
support in setting up training 
programs in their countries to 
be sponsored under the Lend- 
Lease program. Aeronca ex- 
pects 1942 to set a new high 
for the use of light airplanes. 


Packard Motor Car Company 
is putting into shop operation 
its program of the Donald M. 
Nelson war production type, 
for accelerating Its 100 percent 
production of wartime assign- 
ments. The management- 
labor committee is appointed 
and fully functioning and the 
plan bears approval of com- 
pany and union, between 
whom it was developed. In- 
cluded hi the program are 
three main divisions of activ- 
ity: promotional publicity to 

untary "best effort pledge 
| card and pin; recognition 


duction achievements and 
suggestions; and a school for 
training unskilled workers. 
Purpose is to increase work- 
ers’ interest and pride in their 
jobs. 

A crew of mechanics specially 
trained to keep flying every 
plane delivered to the Army 
is the goal of aircraft manu- 
facturers and the Army Air 
Forces in a joint program to 
train ground men and me- 
chanics in maintenance meth- 
ods. Groups of maintenance 
personnel with only basic 
training are being sent from 
Army air bases to airplane 
and engine plants for inten- 
sive schooling by experts in 
actual service problems and 

agement and the Union, of 
Solar Aircraft Co., has been 
reached. It is the first War 
Labor Agreement negotiated 
in the aircraft Industry in 
southern California since 
Pearl Sunday, the company 
says. There will be neither 
strikes nor lockouts. Any dis- 
pute between the manage- 
ment and the Union will be 
settled by arbitration, and the 
decision of the arbitration 
board will be final, binding, 
and conclusive upon all parties 
concerned. The agreement 
expires 90 days after the 
armistice. 

The only American designed 
and built liquid-cooled engine 
now being used in Allied Air 
Forces has performed "abso- 
lutely amazingly under the 
most gruelling wartime fight- 
ing conditions," says Brig.- 
Gen. C. D. Chennault in a 
cable from Burma to workmen 
in the Allison Division of Gen- 
eral Motors. Gen. Chennault 
commands the American Vol- 
unteer Group which felled 


with its Curtiss P-40 planes. 
He further adds that this 
record has been made without 
losing a pilot or airplane due 
to engine failure. 

Active mining of domestic 
bauxite has been started by a 
subsidiary of the Reynolds 
Metals Co. Bauxite from Ar- 
kansas deposits, mined by the 
Reynolds Ore Co., will be 
shipped to the aluminum 
plant to be turned into the 
light weight metal. Original 
shipments came from the 
Netherlands East Indies. Dur- 
ing the past fall the company 
made contracts from Surinam. 
Netherlands colony in Central 
America. Using bauxite from 
domestic sources releases ships 
that otherwise would be re- 
quired to bring this mineral, 
and cuts down the length of 
rail haul. 

The firm representing Kinncr 
in Argentina and Brazil, the 
Tri American Aviation, Inc.. 

thousands of hours and are 
still giving excellent service. 
The Argentine Department of 
Civil Aeronautics has approxi- 
mately 35 Kinner-powered 
Fleets which it has distributed 
among government sponsored, 
subsidized aero clubs for train- 
ing student fliers. Argentina 
built up a large reserve of 
Kinner spare parts and, with 
replacements of about 35 per- 
cent. is in a position to keep 
its Kinners in service. In 
Brazil Kinner-powered Fleets 

mary training program. 

Eddie Ainsmitb, who caught 
the fireball of baseball's im- 
mortal Walter Johnson for 
ten years, has joined Republic 
Aviation as athletic director. 
He will develop a program de- 
signed to give all Republic 
employees — including the 
women— a chance to partici- 



PHOENIX has a durable draw- 


Perspiration stains and water marks hold no terrors for this im- 
proved tracing cloth — and it holds pencil smudges or erasure scars 
at a minimum. Now you can have clean tracings, in pencil or ink, 
free from these untidy “ghosts" that reproduce on blueprints! 

The secret of this amazing performance lies in a remarkable 
new process that defies moisture, and gives PHOENIX an unus- 
ually durable working surface. You can use harder pencils with 
this improved cloth and get sharper lines with less tendency 
to smudge. Even 6H pencil lines show clearly, and reproduce 
strongly! Erasing does not mar the drawing surface; erased areas 
take pencil smoothly— and ink without feathering. The new 
white color and increased transparency provide excellent draw- 
ing contrast and produce strong blueprints. 

Let PHOENIX speak for itself on your own drawing board. 
Sec your K&E dealer, or write for a generous working sample 
and an illustrated brochure. 


KEUFFEL & ESSER CO. 

NEW YORK ■ HOBOKEN, N. J. 


HERE’S A TRACING CLOTH 

proofed against 


MOISTURE GHOSTS 




Franklin was jubilant that sultry afternoon in 1752 when 
sparks crackled from the key on his kite string. 

He had drawn electricity from the sky. 

Today, Westinghouse is putting electricity back in the 
sky, harnessed and directed to do many important jobs 

Into the air with the ever-increasing number of fighters 
and bombers go powerful little generators which produce 
electricity, and auxiliary motors, control equipment, 
dynamotors and other Westinghouse products which use it. 

These are being built by the thousands, with the same 
precision and experienced skill used in building small motors 
for such peacetime products as washing machines, ironers, 
stokers and gasoline pumps. 

If you have problems on rotating electrical equipment 
for airplanes, Westinghouse production facilities, designing 
skill and engineering experience can help you solve them. 

Write Westinghouse Electric 8s Manufacturing Company, 

East Pittsburgh, Pa., Dept. 7-N. 


Westinghouse 


SMALL MOTOR DIVISION 
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News Notes 
From Britain 

By GEORGE ABRAHAMSON 

London (Special to Aviation) — 
Official figures of British avia- 
tion since 1940 were given by 
Capt. Harold Balfour, Under- 
secretary of State for Air. In 
1940, 5.500,000 mi. were flown 
by the British Overseas Air- 
ways Corporation in aid of the 
war effort; in 1941 there was 
an Increase; and in 1942 the 
figure will be about 8.000.000 
mi. Two Short G-ciass flying 
boats taken over by the Air 

the war were returned toward 

about 40 passengers, is now 
other one will be soon. 
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MR HOSE (OUPlinGS 


Regardless of your air problem in the plant. 
Hansen PUSH-TITE air hose couplings are the 
answer. No matter how tough the going— 
Hansen PUSH-TITE air hose couplings will not 
leak under any pressure. There is no wasted 
air due to leakage and no wasted time and 
effort because PUSH-TITE air hose couplings 
are fast on the trigger-a simple push of plug 
into socket, it is connected air tight and air is 
automatically turned on, a slight pull, air is 
automatically turned off and coupling is dis- 
connected. Speeds up production tremen- 
dously. no twisting or turning of parts— to con- 
nect or disconnect and the complete swivel 
action eliminates the customary problem of 
"kinks" in the hose. 

Hansen PUSH-TITE air hose couplings are 
widely used on air, oil or grease lines, working 
efficiently on all three. Send for free catalog. 


HanseniMG co. 

INDUSTRIAL AIR LINS EQUIPMENT 
1786 E. 27TH STREET • CLEVELAND, OHIO 


now. It has attracted some 
interest because it differs in 
design from other German 
types. With a span of 37 ft. 

sq.ft. Its length is 29 ft., 
loaded weight 7,000 lb., service 
ceiling 38,000 ft. Top speed is 
estimated at 370 mph., and ac- 
tion range 525 mi. at 300 
mph. The engine is an 1600 
hp. BMW 801 14-cylinder two- 
row radial engine with fully 
enclosed cowling and fan-as- 
sisted aircooling. The shallow 
cockpit is protected by a com- 
pletely transparent hooding 
giving the pilot a good field of 

consist of six machine-guns 
in the wings. 

Canadian News 

By JAMES MONTAGNES 

Toronto, Can. (special to 
Aviation) — Trans - Canada 
Airlines, the publicly oper- 

will extend its service to Alaska 
as soon as six new airplanes 
can be obtained from the 
United States, H, J. Syming- 
ton, president, told the rail- 
way and transport committee 
of the Canadian House of 
Commons at Ottawa on April 
30. Mr. Symington .told the 
committee that the policy 
upon which TCA operates is 
to provide a main line stand- 
ard on all services. Branch 
line services which could not 
be up to main line standards 
were left to private enterprise. 
He said he favored setting up 
a reserve to avoid going to 

meet necessary expansion! A 
cut in postal rates from 60c. to 

announced, the cut being 
asked by the government be- 
cause of war conditions, end- 
ing in three years instead of 
five, a period in which the 
postoflice was to subsidize the 
TCA. Tlie postoflice is now 
making a profit from air mail, 
it was reported by Munitions 
and Supply Minister C. D. 
civil aviation. 

Officials have been ap- 
pointed by the recently formed 
Canadian Pacific Airlines Ltd., 
by L. B. Unwin, president, at 
Montreal. The company, made 
up of amalgamated northern 
bush lines, is using the men 
who ran the individual com- 
panies as operating officials. 
C. H. "Punch” Dickins, D.F.C., 
O.B.E,, has been named vice- 
president and general man- 
ager. He served in the First 

dian Airways Ltd., and oper- 
ated the Royal Air Force 
Ferry Command at Montreal 
before the RAF took it over 
last year. He will headquarter 
at the Canadian Pacific Rail- 

G. W. G. McConachie, for- 
mer organizer and president 


of Yukon Southern Transport 
of Edmonton, is appointed 
general manager of the west- 
ern division, with headquar- 
ters at Winnipeg. 

C. R. Troup is general su- 
pervisor of schools and T. W. 
Siers, 1941 McKee Trophy 
winner, is general superin- 
tendent of repair plants, both 
operated for the airline as 
well as for training and re- 
pairing warbirds and air force 
equipment. Both will head- 
quarter at Montreal. 

W. R, Patterson, assistant 
comptroller of the Canadian 
Pacific Railway is appointed 
comptroller for the airline, 
and T. H. Moffitt as treasurer. 

Canada now has 18 low 
pressure chambers for train- 
ing aircrew in the Royal Ca- 
nadian Air Force, according to 

partment of Munitions and 
Supply, Ottawa. Twelve of 

chased in April for installation 
at strategic points In connec- 
tion with the British Com- 
monwealth Air Training Plan. 
These pressure chambers 
simulate conditions at high 
altitudes and are used pri- 
marily to determine the reac- 
tions of men and equipment 
under these conditions, the 
temperatures varying from 
normal to 70 deg. below zero 
Fahrenheit. 

Annual reports of Canadian 
aviation companies reveal 
that: 

Boeing Aircraft of Canada, 
Vancouver, has orders on 
hand for more than 30 mil- 
lion dollars. The company is 
producing PBY flying boats, 
employs more than 3,000 men 
and women, and last year had 
a net profit of $72,798. 

Noorduyn Aviation Ltd., 
Montreal, has a backlog of 
orders totaling 36.6 millions, 
last year delivered aircraft 
and parts valued at 9.7 mil- 
lions, employed 5.000 persons, 
and had manufacturing floor 
space at the beginning of this 
year of 495.000 sq.ft. 

Fleet Aircraft Ltd., Fort 
Erie. Ont., reports a 1941 net 
profit of $185,381. The com- 
pany's plant was fully em- 
ployed throughout the year in 
the manufacture of airframes 
and spare parts and the over- 
haul of various types of air- 
craft and air engines. Now all 
overhaul operations are cen- 
tralized in a specially built 
plant, leaving the main plant 
available for the manufacture 
of a new type of aircraft in 
substantial quantities. The 
new plane, Fairchild Fresh- 
man, has been picked by the 
Royal Canadian Ail* Force, to 
succeed biplane Fleets and 
de Havilland Moths tor ele- 
mentary training. The Fresh- 
man has been used success- 
fully by the Royal Norwegian 
Air Force training in Canada. 
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' IN THE MATTER OF TIME, Aviation is 
finding two vital advantages at Emerson-Electric: FIRST 
— The sum-total of 5 1 years’ experience in the develop- 
ment, design and precision manufacture of Electric 
Motors and, SECOND . . . Instant availability of this 
priceless experience in spewing Victory in the Skies. 
The following types of Aircraft Accessories are currently 
coming off the production line: Airplane Gun Turrets, 
Hydraulic Units, Fuel Pumps and Tab Controls; also 
with built-in gear reduction and limit stop. 

Consult Emerson-Electric— FOR ENGINEERING SERV- 
ICE-FOR PRECISION-BUILT AIRCRAFT MOTORS! 
THE EMERSON ELECTRIC MANUFACTURING CO. 



EMERSON^SELECTiUC 


5 H. P. and Smaller ELECTRIC mOTORS FOR MRCRRFT 5 H. P. and Smaller 
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II. S. ROYAL tiaptme 


"U. S." has built a rayon tire that meets 
every requirement of all planes in the 
air and on the drawing boards. The 
new "U. S." Royal Rayon is lighter, more 
elastic and flexible, stands up better 
than cotton-built tires. And now, every 
"U. S." airplane tire is built of rayon. 

Other new "U. S." developments in- 


clude the Block Tread design; the Ice 
Grip Tread for Arctic landing fields,- 
the Static Ground Type tire. The line 
is complete. There's a U. S. Royal Rayon 
Tire lor every plane. 

Use the services of our Airplane Tire 
Field Engineers. They are available 
in every part of the country. 


U. S. LOW PRESSURE 
TAIL WHEEL 


U. S. SMOOTH CONTOUR 
ICE GRIP TREAD 


won IN 


PLANE! 


AIRPLANE TIRE DEPARTMENT, 6600 EAST JEFFERSON AVENUE, DETROIT, MICHIGAN 


TRANSPORT AVIATION 
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factoring companies volunta- 
rily returning millions of dol- 
lars to the federal government 

result of lower production costs 
is growing rapidly and now in- 
cludes Bendix. 873,000,000; 
Continental Motors, 840,000,- 
000; North American Aviation, 

874.000. 000; Sperry Corp., 

8100.000. 000 and United Air- 
craft, 826,000,000, Additional 
large reductions are predicted 
for the near future as subcon- 
tractors of the primary air- 
craft concerns begin to make 
voluntary price reductions. In 
each case announced so far 
the savings for the American 
taxpayer have resulted from 
increased efficiency, plant 
economies and the improve- 
ments in methods that follow 
In the path of real mass 


aircraft company annual re- 
ports to be issued for tl . 
1941 was the Cnrtiss-Wright 
statement showing sales higher 
than those of the entire in- 

ings, and, as Guy Vaughan, 
president, described it, an 
elevenfold increase In pro- 
duction, sixfold gain in floor 
space and a sevenfold jump in 
number of employees since the 
pre-war year 1938. Mr. 
Vaughan called 


added "it is very difficult to do 
this under the proposed pro- 
curement policy of the gov- 


Practically all the worldwide 
air transport operations of Pan 
American Airways are devoted 
to the war effort, stockholders 
were advised in the annual 
report. Equally interesting 
was the disclosure that only 
1.1 percent of the concern's 

sented government subsidy. 
Since the war began flight 
operations over the Atlantic 
have more than doubled while 
Pacific operations are about 
equal to those in effect before 
Pearl Harbor, according to 
Juan T. Trippe, president. 


In the study stage, according 
to West Coast advices, are 
merger proposals for uniting 
Consolidated Aircraft and Vul- 
tec Aircraft. Ever since Vultee 
acquired a 34 percent interest 

1941 a closer affiliation be- 
tween these large warplane 
producers has been expected. 
If consummated, the merger 


* * * By RAYMOND HOADLEY * * * 

MASS PRODUCTION METHODS are cutting the cost of 
war goods and the aircraft industry has taken the lead in 
giving Uncle Sam the benefit of these savings. Five air- 
craft and accessory companies alone have voluntarily lopped 
$313,000,000 off the prices of war contracts in their hands— 
an amount 888.000.000 larger than the sales deliveries of the 
entire aircraft industry in 1939. A number of others are 
negotiating similar reductions at the present time. All of 
which shows that the aircraft industry is looking at war 
production from the long range view of keeping its capital 
intact rather than as a means of making a large profit. 

Until Congress gets down to cases and passes the new 
tax legislation still pending in committee (and that may 
not be for another couple of months) there is no accurate 
way of forecasting the earnings outlook of the aircraft man- 
ufacturers this year. The usual table of first quarter earn- 
ings statements will be found on page 242, but we frankly 
admit to our readers that they don't mean very much this 
time. Taxes are a major charge against operating income 
these days and the 1942 normal corporate income tax and 
the excess profits tax rate is anyone's guess right now. 
The financial officers of a company naturally make the best 
estimates they can of probable 1942 taxes; probably no two 
of them follow the same method and most of them are 
likely to be too high or too low on their tax reserve 
guessing game, possibly to the tune of several million dol- 
lars in some cases. So be prepared for some adjustments 
in first quarter earnings later on. 

Here is the way one of the largest companies feels about 
this 1942 earnings situation. Eugene Wilson, president of 
United Aircraft Corporation, recently warned stockholders 
at the annual meeting that the company's policy on limi- 
tations of profits, existing taxes, possibility of further legis- 
lation affecting profits and the necessity of building reserves 
for “going out" of war production foreshadowed earnings 
this year below those for either 1941 or 1940. Later United's 
board of directors declared a semiannual dividend of $1 a 
share instead of the $2 a share paid a year ago. 

Meanwhile the quiet conversion of the domestic airlines 
to the war effort also is having a rather uncertain effect 
on the profitmaking outlook of this aviation group. First 
quarter operations of the lines showed large gains in earn- 
ings compared with the dismal showing most of them 
experienced in the corresponding period last year. Thus 
they were able to enter the second quarter without large 
March quarter losses to offset. So much so good. But a 
rather important percentage of the airline's operations will 
henceforth be for the government on a cost basis. Other 
factors which cloud the picture is the possibility, as one 
executive predicts, that all airline travel will be on a 
priority basis by late summer. And whereas passengers now 
account for 70 percent of total air mail revenue today, with 
air mail and express accounting for 30 percent, this relation- 
ship may be reversed shortly. In the meantime, the encour- 
aging factor about the airline picture is the fact that rising 
operating costs are being offset due to the fact that each 
airplane revenue mile is turning in more operating revenues 


will represent the largest "get- 
together" in the aviation field 
since the Curtiss and Wright 
companies Joined hands back 
in 1929. Proposals for the 
union will be sent to stock- 
holders. it is understood, as 

to exchange present stocks for 
the joint organization can be 
worked out. 

Goodyear Tire & Rubber Co. 
will soon be making completed 
airplanes. Already the coin- 

country's leading suppliers of 
aircraft parts, making equip- 


ment for five aircraft produc- 
ers. From a handful of em- 
ployees 20 months ago the 
aircraft division in another 
few months will account for 

Goodyear personnel. 

Fairchild Aviation Is another 
company prepared through 
large scale operations to pass 
economies along to the gov- 
ernment. James S. Ogsbury, 
president, recently told stock- 
holders the government has 
been advised that where costs 

prices quoted the company ex- 


pects to reduce future prices 
to adjust this condition. Di- 
policy of paying moderate 
dividends in order to conserve 
working capital. 

Briggs Mfg. Co. is in full pro- 
duction on aircraft parts and 
other war contracts now on 
the books, sales volume should 
be more than double the best 
peacetime rate, according to 
company officials. Business 
this year will depend upon the 
speed of re-tooling and deliv- 
ery of new machines but it 
looks already as if 1942 volume 
will run ahead of last year. 
Aeronca Aircraft is continuing 
its extensive research program 
and will be in position to 
introduce several new type 
airplanes when hostilities 
cease, Carl Friedlander, presi- 
dent. told shareholders at the 
annual meeting. This year, he 
believes, will see a new high 
for the use of light planes 
because of demands from the 
civilian pilot training pro- 
gram, civil air patrol and 
South American needs. 


planes delivered in 1941, L. R. 
Grumman, president, reports, 

shipped in the preceding four 
years while the number of 
planes scheduled for delivery 
this year is approximately 
four times the 1941 total. Pro- 
duction of amphibians for 
commercial and private use 
has been discontinued and the 
eastern aircraft division of 
General Motors Corp. will 
make certain Grumman 
models for the Navy. 


for United Air Lines are not 
bright, according to W. A. 
•son, who recently ad- 


concerned with immediate in 


opinion, however, that tl 
would be a tremendous de 
opment of commercial a 


Kellett Autogiro reports first 
quarter sales of 8929,729. as 
against 8228,315 in the first 
three months of 1941. The 
major portion of the com- 
pany's business is subcontract 
work for prime aircraft con- 


Square D Company's Kollsman 
Division will have a "greatly 
Increased" capacity in the final 
half of 1942 through comple- 
tion of an expansion program 
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substantial price reductions 
have been made on principal 
items made for the Army 
which were only partly re- 
earnings. 


Iowa plant of the Ford Motor 
Co., according to Edmund T. 
Price, president. This plant 
was recently sold by the Ford 
company to Defense Plant 
Corp., a subsidiary of the Re- 
construction Finance Corpora- 



Liberty Aircraft Products has 
paid in full the SI ,000,000 
short term note held by Phoe- 
nix Securities Corp, and due 
Sept. 12, 1942, according to 

note was incurred when Lib- 
erty purchased 60 percent 
<121,097 shares! of the out- 
standing stock of Autocar Co. 

Aviation Corp. had an undls- 

in the earnings of subsidiaries 
in the first quarter in addition 

share reported for the period. 
The net profits shown reflected 
operations of Republic Aircraft 
Products. Lycoming and the 
Spencer Heater divisions while 
the undistributed equity was 


the earnings of Vultee Air- 
craft, New York Shipbuilding 
and Auburn Central Mfg. Co. 
The production of propellers 
by the wholly owned subsidi- 
ary, American Propeller Co., 
will not commence until later 


aviation industry 


Charles S. Davis, president. 


ers. Pointing out that the 
company had never had out- 


standing bank loans, Mr. Davis 
warned stockholders "not to 
be alarmed if you note that we 
had borrowed money" due to 
the need for additional work- 
ing capital. 


Two more aircraft companies 

by setting up reserves for fu- 
ture development and post- 
war readjustments. Curtiss- 
Wright set up^ S7.230.000 



ON THE RAW MATERIALS FRONT 


THE PRESIDENT'S 1942 war 
production goals in airplanes, 
tanks, ship tonnage and guns 

far as plant capacity is con- 
cerned. It is now all a matter 
of available raw materials 
which the American war ma- I 

increasing amounts. The air- 
craft industry is running | 
ahead of production schedules 
but is still somewhat below 
maximum capacity 

in as fast as they can be used. 
The War Production Bo 
rapidly cutting down o 
the consumers of almosl 
ligible amounts while 
remains a worrysome bottle- 
neck although its use has been 
restricted almost 100 percent 
to war work. So it goes down 
the list of vital materials. 

Aluminum, not so much the 
raw metal as the forgings at 
other fabricated parts, remai: 
a trouble spot for the aircraft 
industry. But here a sub: 
tute material, plywood, is cc 


advanced training plane, ply- 
wood substitutes for 250 lb. of 
aluminum per unit while Cur- 
tiss-Wright is recruiting a 
group of furniture makers for 
subcontract work on its new 
all-plywood cargo plane. 


Plywood is made of thin 
sheets of wood, glued together 

of each layer usually placed at 
right angles to the grain of 
the layer below it. The result 
is a material so strong and 
adaptable that it is acceptable 
for various kinds of sheet and 
corrugated metal. The indus- 
try operates 30 plants, mostly 
in the Far West and had an 
output of around 150.000.000 
sq.ft. lost year, as compared 
with 90,000,000 sq.ft. in 1940. 
Plant capacity is under expan- 
sion and the only limitation on 
production at present appears 
to be glue. Phenol, one of the 
chief glue ingredients, is under 
allocation for war and essen- 
tial civilian use. Additional 
phenol-making capacity will | 
be available this year but, even 
so, the supply situation prob- 
ably will be tight for the du- 
ration. 

Aluminum has been requir- 
ing such large amounts of 
soda ash recently that the 
glass Industry became quite 
concerned over supplies of this 
necessary material, especially 
since the glass container is 
taking the place of the tin 
container in so many fields 
these days. But the situation 
has been eased by a promise 
on the part of the soda ash 
producers to increase produc- 
tion 25 percent, thus assuring 


Despite the ambitious ex- 
pansion plans for magnesium 

I ical Company with its salt 
brine and sea water extraction 

| process remains the sole pro- 
ducer of this lightest-of-all 
metals and vital aircraft ma- 
terial. Fortunately Dow has 
constantly expanded produc- 

here as well as supplying huge 
quantities for other United 
Nations as needed. Trade re- 
ports Indicate that tile gov- 
ernment has about written off 
all hope of attaining mag- 
nesium under the process fol- 
lowed by Permanente in its 
West Coast plant, financed by 
the RFC at a cost of several 
million dollars and there is 
also the unconfirmed report 
that Permanente officials are 
negotiating in Washington for 

nesium by the new Canadian 

to one which will be employed 
by Union Carbide Si Carbon 
Corporation in its new mag- 

while Jesse Jones. Secretary 
of Commerce, estimates that 
the Basic Magnesium Co. de- 
velopment in a western state 
will be in production In 
August and a number of other 
projects will begin operations 


icently ordered mail rate re- 
stands, the S349.392 profit re- 


official has figured out. . . . 
Curtiss-Wright has instituted 
a policy of periodic physical 


;o flight equipment. 


tional Aviation Corp. < avia- 
tion investment trust) on 
March 31 totaled $13.75 a share 
against $14.38 at the end of 

panding production by means 
of its "dispersal plan" through 
which complete departments 
are moved into leased build- 
ings near the main plant. . . . 

Air reported a 187 percent 
gain in express pound miles 

pound miles in the first quar- 
ter. . . . Production at the 
California and Kansas plants 
of Aircraft Accessories runs 
far ahead of a year ago and is 
accelerating each month, ac- 
cording to a company an- 


$1,425,000 outstanding at 
end of 1941, all of which 
. been guaranteed by the 
Dominion of Canada. . . . 
Unfilled orders of the same 
company at that time totaled 

* _ New directors 

nsylvania-Central Air- 
re Frederick R. Craw- 
ford, R. S. Richards, Capt. 
T. H. Carmichael, George R. 
lann and Jean Cattier. . . . 
The March backlog of Ex- 
Cell-O Aircraft were at a new 
peak. . . . John W. Castles, 
director of Glenn L. Martin 
Co. Joins our armed forces. 
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P ILOTS to fighi America's future 
sky battles gel thorough training 
by the U. S. Army Air Forces in 

airplane built principally of stainless 

Specifications of the BT-12: span, 10 
feet; overall length, 29 feet, 2 inches. 
Powered by a 150 h.p. Pratt & Whitney 


This flexible, sturdy ship is just one 
Many new techniques for both fahri- 

steel airplanes and structural parts, is 
keeping ahead of production schedules 


aluminum-alloy and stainless -steel 
With tomorrow's designs already on 
ing planes and parts in ever-increasing 

- FLEETWINGS-o 

BRISTOL • PENNSYLVANIA 
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FLEETWINGS 

pioneers with parts 
and hydraulic 
equipment 



NEW BUILDING: Flcctwings is grow- 
ing faster . . . and far more scicntifi- 

plant was added that vastly increases 
new one-story building is' 100% 
fluorescent lighting, ami so designed 

size. This plant houses the latest 
"edition" of the straight-line-flow 
production system that has enabled 
Flcctwings to keep ahead of schedule 
on warplane wings, control surfaces 



WAR ON WASTE: Every Flcctwings 
employee has enlisted in the eumpuign 

In each department at Flcctwings are 

category of scrap. All scrap is collected 
daily, haled together and shipped to 
smelters for reprocessing into virgin 
metal. 



NEW CONVEYOR SYSTEMS: One new 

Flcctwings' conveyor system now 
speeds aircraft parts through the 

Still another conveyor^ system has 

coats oil sub-assembly parts. Results: 
age, lower cost. 

"KEEP 'EM FLYING!" 

FLEE TW I N GS 

BRISTOL • PENNSYLVANIA 


THE AIRPLANE AND ITS COMPO- 
NENTS, by W. R. Sears, edited by 
Theodore Von Karman and Clark B. 
Millikan. Published by John Wiley & 
Sons, Inc., New York. 71 pages, illus- 
trated. >1.25. 

One of the GALCIT (Guggenheim 
Aeronautical Laboratory, California In- 
stitute of Technology) series, developed 
from the aeronautical training course 
given by CIT to graduate non-aero- 
nantical engineers at the request of 
Lockheed Aircraft Corp. in its expan- 
sion program. 

Designed as an introduction to aero- 
nautical engineering, it assumes "read- 
ers will be engineering students or 
other persons of some technical knowl- 
edge." However, it is so well and 
clearly written that non-engineers can 
readilv understand and appreciate the 
material covering aircraft types; ex- 
ternal and internal components; radio 
and instruments; and engines and pro- 

It is an extremely valuable book for 
anyone entering any phase of the avia- 
tion industry. 

MACHINE TOOLS IN AIRCRAFT 
PRODUCTION, by R. R. Nolan. Pub- 
lished by Pitman Publishing Corp., 
New York. 156 pages, illustrated. 
1 1.50 . 

A practical, basic description of 
major machine tools used in aircraft 
production by the superintendent of 
tooling, Northrop Aircraft, Inc., for 
vocational students, beginners and young 
mechanics. Both the functions and the 
underlying theory of application of the 
principal tool types essential to mass 
production are explained, together with 
a general guide to the analysis of ma- 
chine-tool requirements. 

THE HISTORY OF COMBAT AIR- 
PLANES, by Charles G. Grey. No. 7 
in the James Jackson Cabot Professor- 
ship Series. Published by Norwich Uni- 
versity, Northlield, Vt. 158 pages, 
$1.00. 

Three sections of the book cover 
chronologically the developments to the 
end of World War I; progress between 
the two great wars; and the rapid 
changes of World War II up to mid- 
1941. A fourth, short section delves 
into armor and armament and touches 
on modern combat tactics. 

By far the greatest attention is given 
British aircraft. Mr. Grey, long-time 
editor of The Aeroplane — well remem- 
bered for his condemnation of the Boe- 


ing B-17 — still seems congenitally un- 
able to believe anyone can build or fly 
anything ns well as the English. Pos- 
sible exceptions are “Mr. Lawrence 
Bell’s Airacobra ” and the Airaeuda. 
Of the latter’s non-appearance in com- 
bat he says, “Just what the objection to 
it is I have yet to discover, for in theory 
it seems one of the finest designs for a 
twin-motor pursuit ship which has been 
produced.” 

Despite pedestrian and. at times, rep- 
etitious writing, much of which is ad- 
mittedly from memory, the book con- 
tains a wealth of detail on power, per- 
formance and equipment of aircraft 
leading up to today's combat planes. 

TECHNICAL BOOKS— Catalog T-7— 
A list of more than 2,200 new and 
used tests of all publishers, free to 
"Aviation" readers upon application 
Dept. E, Barnes & Noble, Inc., Fifth 
Ave. at 18th St., New York City. 

More than 200 of the titles are in 
the aeronautical section, one of 27 classi- 
fications including blueprint reading; 
communications; drafting and drawing; 
electricity; handbooks; industrial engi- 
neering; mathematics and tables; me- 
chanics; military science; plastics; 
power; shop practice and welding. 

WHAT THE CITIZEN SHOULD 
KNOW ABOUT THE AIR FORCES, 
by Lt.-Col. Harold E. Hartney. Pub- 
lished by W. W. Norton & Co., Inc., 
New York. 218 pages, illustrated. 
$2.50. 

An objective, paeked-with-iuformation 
book with which the civilian may under- 
stand the organization and operation of 
our Air Forces as constituted under the 
recent reorganization. 

Details on the Army Air Forces, for 
example, include description of the over- 
all organization; training of both officer 
and’ enlisted personnel in all the phases 
now necessary; and organization and 
functions of the various commands. 

WIDER WINGS, by Patricia O'Mal- 
ley. Illustrated by Steele Savage. 
Published by the Greystone Press, New 
York. $2.00. 

A timely novel continuing the adven- 
tures of Carol Rogers as she takes on the 
inspiring job — and headaches — of or- 
ganizing an airline stewardess service. 

Well written with the technically cor- 
rect background expected of Miss O’Mal- 
ley, the story shows the opportunities 
available in aviation to young women 
with the right qualities. 
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SENSENICH Propellers— recognized for their design efficiency, crafts- 
manship and high performance— are taking a continuously increased 
part in our Nation’s needs. 

Accepted as standard equipment in most of the Primary Training planes 
throughout the Nation, SENSENICH Propellers are serving in a capac- 
ity where the utmost in ruggedness and dependability are essential. 

SENSENICH’s Engineering Staff are keeping abreast of the expanding 
requirements — both Military and Commercial — in an unceasing effort 
to produce the best propellers obtainable. 

Write Department F for Recommendations, Price List and Pamphlet "Propeller Tips" 

'»**' SENSENICH BROTHERS '«S» r 

(LANCASTER MUNICIPAL AIRPORT) 

LITITZ, PENNSYLVANIA, U. S. A. CABLE 
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streaming in, and then gave them the 
works. Some of the girls whistled, some 
raised their eyebrows, others issued such 
eatcalls as “Tarzan!” and “body beauti- 
ful!” The Douglas girls have had no 
more trouble. 

Most personnel men prefer women 25 
to 35. They favor those married, and 
give top rating to the divorced, separ- 
ated or widowed woman with children 
to support. Wives of men in service are 
also high in personnel preferences. In 
one day Lockheed hired 30 Pearl Har- 
bor widows for whom the Navy was 
seeking jobs. North American asks 
every worker on being called into service 
to hand in the name of his wife, sister 
or sweetheart — they try to find her a 

Interviewers are more influenced by 
the applicant’s need to support her- 
self or her family then by talk about 
helping to win the war. One personnel 
director explained that girls who come 
in waving the flag are rarely able to 
make the adjustment to factory routine. 
For similar reasons, most personnel men 
arc on guard against the college girls 
and the woman with an unusually high 
I.Q. They turn glamour girls down cold 
- — too distracting to the men. When this 
became known girls began appearing 
for interviews in unbecoming clothes 
and without any makeup. Some of the 
plain-janes in employment lines proved 
to be veritable starlets when they showed 
up for work. 

At North American they break all 
these rules. One out of every six girls 
went to college. Get-acqnainted dances 
are held every week. The best riveter 
in the shop is a beauty with a B.S. de- 
gree in biology. Nearby soldering a fuel 
gas float is another college graduate 
who prepared to teach art. And work- 
ing at her side with an electric hand 
drill is Mis. Dossie Deeds who has three 
sons in the Marines. Mi's. Deeds ap- 
peared in the employment office the day 
after one son was captured at Wake. 
Asked what she could do, she said: “I’ve 
got just little enough sense to believe 
I can do anything anybody else can, if 
you’ll just give me a few days to catch 

The Ford bomber plant also welcomes 
college girls at 75c. an hour starting 
wage. Most plants start women — the 
same as men — at 60c. an hour, which 
with overtime is more than .$30 a week. 
Here and there is a woman who doesn’t 
need her pay and puts it all into de- 
fense bonds. In the sheet metal depart- 
ment at Glenn Martin one woman, with 
children to support, handed her week’s 
pay envelope unopened to the Red Cross. 

Most women don’t seem to find air- 
craft factory work as arduous as they 
expected. Though many plants report 
that women workers bring an increase 


in ubsenees, this is partly offset by fewer 
hangovers. The women don’t watch the 
clocks as closely either. Some plants 
have made uniforms compulsory, others 
let the woman wear whatever slacks or 
overalls they like. A net, snood or scarf 
is usually required to keep hair out of 
machinery. Jewelry is taboo, also high 
heels and open toes. Despite lectures 
showing the danger from metal slivers 
some women won’t give up open-toed 
shoes until caught. One plant is still 
hunting a technique to stop the wearing 
of wedding rings. But nowhere have 
women created a serious problem. 

Women have filled the gaps in man- 
power caused by the decision of Selec- 
tive Service not to give blanket defer- 
ments to aircraft workers. In a pinch, 
one personnel director said, we could 
run this bomber plant with 8o percent 
women. Other estimates for specific 
plants varied between this figure and 50 
percent. And in general, the further a 
plant has gone toward hiring women 
the further it believes it can go. Wo- 
men, instead of slowing down produc- 
tion. have sped it up. The aviation in- 
dustry’s experience has proved that 
women in coveralls can lead the way 
toward success in the greatest produc- 
tion effort the world has known. 


Tank Busters 

(Continued from page 191) 


109 fighter — the latter to defend the 
bomber from attack by hostile fighters. 

Cooperation between the Luftwaffe 
and the Army was well organized and 
when the tanks were unable to overcome 
an obstacle, the dive bombers were called 
up in sufficient quantities to blast away 
the opposing position. These tactics 
served the Nazis well in the European 
battles of 1939 and 1940, when fighter 
opposition was insignificant. The Nazis 
also used the dive bomber to create 
panic among refugees, mercilessly ma- 
chine-gunning and bombing them on 
the roads and so impeding Allied troop 
movements. 

Dive Bomber Limitations 

The success of the dive bomber, how- 
ever. was not repeated, much to the 
Nazis’ surprise, when the same technique 
was applied to the attack on Britain. 
Then, a small but highly efficient Fighter 
Force shot the Junkers 87’s out of the 
sky. This Junkers was then exposed as 
being limited, in its effectiveness and the 
most vulnerable of any type of bomber 
except when local mastery of the air 
had previously been established by the 
supporting fighter squadrons. 

The next type of bomber tried by' the 
Germans were the small, fast Me. 109’s 


and 110 ’s which were essentially fight- 
ers equipped to carry a small bomb load, 
and by virtue of their speed and fighting 
power they stood a better chance of get- 
ting back to base in safety. 

Up to this time Britain had been on 
the defensive, using her night bombers 
for strategical purposes only. Now, we 
begin to hear of fighter sweeps across 
occupied territory — where Hurricanes 
and Spitfires shoot up enemy bases, or 
troop and transport concentrations. This 
phase is being succeeded by sweeps of 
day bombers which, guarded by high-fly- 
ing lighters, are making low-level at- 
tacks with very satisfactory results. 

The need for unescorted aircraft which 
can carry bombs, be fast enough to es- 
cape with a whole skin, and be well 
enough armed to fight its way out if 
necessary is being satisfied with the 
“Hurri-bomber” — the old Hurricane 
equipped to cany two 250-lb. bombs and 
a full load of machine gun ammunition 
at a speed in excess of 300 mph. 

Far better technical use is being made 
of this airplane than the Nazis had 
achieved in their use of the fighter- 
bomber Messersehmitt which flew high 
and dropped bombs indiscriminately on 
large targets. 

Hurricanes, on the other hand, sel- 
dom fly an inch higher than is necessary 
to clear the French cliffs, trees, houses 
or power cables in their path. They use 
every dip in the land, twist in and out of 
factory chimneys, brush trees with their 
wingtips, and with the full 1250 hp. roar- 
ing from their engines, appear as from 
nowhere over their targets; bombs are 
released — with delayed action fuses to 
allow the plane to escape the blast — and 
the Hurricane is away home again with 
another factory or power station left 

The fighter-bomber is being used also 
against German tanks in Libya in com- 
pany with the cannon Hurricane — an- 
other of the now numerous varieties of 
this remarkable machine. 

Just as the tank has proved itself to be 
the spearhead of the modem army, it has 
also been made very clear that it cannot 
be decisive alone. If tanks do not re- 
ceive support from their air force, and 
if that air force is not capable of pro- 
tecting them from enemy air attack, 
they can be starved out of fuel and im- 
mobilized by bomb or by cannon fire. 


Kansas City Airport 

(Continued from page 202) 


now plaguing some defense production 

At the same time, the Kansas City 
area had more than 7,100 housing units 
available to accommodate a sizeable in- 
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AIR-MAZE 
AIR FILTERS 
help | 

"Up '#* 


Longer, with Less Service 

The Waco Aircraft Co., along with many other leading aircraft 
manufacturers, realize the importance of dependable air filter pro- 
tection against abrasive dust and grit. That is why so many of their 
planes are equipped with AIR-MAZE Air Filters. 

The UPF-7 Waco trainer shown in the above photo, for example, 
demonstrates the remarkable service records being made daily by 
Waco planes. Over 1475 flying hours in fourteen months is the 
remarkable record of this ship with its "Air-Maze Protected" 
engine. At the last check, only normal reconditioning was needed! 
To keep aircraft engines running longer, with greater efficiency 
and less maintenance, specify AIR-MAZE Aircraft Air Filters. Our 
engineers— pioneers of aircraft air filters since 1926— will help you 
solve your air filtration problems. 


and Maintenance 



AIR-MAZE CORPORATION • General Offices: CLEVELAND, OHIO 


Suppliers of Aircraft Air Filters to the Aviation Industry Since 1926 
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TO ALL I\TER AMERICAN STUDEITS 
Waco Extends a Hearty Welcome 






We hope the Waco plane in which you will 
receive your secondary training will be like a 
"friend from home." Waco airplanes have been 
e in Cuba, Central and South America 
y years. They are a familiar sight in 
Brazil where they carry mail to out-of-the-way places ... in 
government service in Nicaragua ... as trainers in Mexico, 
San Salvador and Guatemala. We want the name Waco to 
mean more to you than simply a training ship. We try to 
build Wacos.so they will be a symbol of permanent friend- 
ship . . . something that will give much and ask little. 

To each Inter-American student, we dip our wings — Keep 
'Em Flying . . . Happy Landings. Waco Aircraft Company, 
Trov, Ohio. 


Illustrated Above: Few thrills in flying equal the nevcr-to-be-Jorgotteu first 
solo in a Waco. Here America Varel: o) Buenos Aires, Argentina, receives 
suggestions from Jorge Eulert oj La Pat, Bolivia, and Sylvia de Neimeyer 
Barreira Cravo oj Rio de Janeiro, Brazil. 
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GENERAL CONTROLS 

AIRCRAFT TYPE 

ELECTRIC VALVES 

, Any Po* i,io " 

in g_Ligh‘ ffeigh ' 

Compnd'Fast °P ^ * of Motion 

Resist Vibrati° n ""*1 

OIL OR GASOLINE 
SAFETY SHUT-OFF 

(TYPE AV-12 AT LEFT) 
These valves are of the 
packless, semi-balanced or 
single-seated, metal-seated 
type. Available normally 
open or normally closed, 
requiring current only to 
close or open. No integral 
control switches. Avoid 
vapor lock. For intermit- 
tent duty only. Operate on 
D.C. — from 6 to 24 volts. 
Handle oil and gasoline. 



FUEL CONTROL 
TO CABIN HEATERS 

(TYPE AV-1 AT RIGHT) 

These valves are of the 
single-seated, metal-seat- 
ed, two-wire, current fail- 
ure type. Weigh from less 
than l /i lb. up. Handle all 
vapors, vapor mixes, liq- 
uids and gases. Operate on 
D.C. Available for contin- 
uous or intermittent duty. 
Operation unaffected by 
vibration, mounting posi- 
tion or acceleration. 
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GENERAL if CONTROLS 


PIOSEERS A 


801 ALIEN AVENUE, GLENDALE, CALIFORNIA 



You’ve Heard of High Speed 
Radial Arm Production 



Here’s the Manual Explaining 
This New Method in Detail 


Clearly described and illustrated .. 
the machines and procedures for high 
speed production of finished parts 
from stacked flat and corrugated 
sheets of machinable nonferrous met- 
als and their alloys, plastics, wood, 
and composition materials. “Tricks 
and Tips on Radial Arm Drilling and 
Routing” is a textbook of practical 
use to operators, shop superintend- 
ents, maintenance men, and template 
and pattern makers. Write for your 
free copy. 


Mm** 

| ,SS <” \ 

Mam tenance 

Onsrud Machine Works, Inc. 

3938 Palmer Street • Chicago, Illinois • U. S. A. 
Sales Offices in all Principal Cities 


AIR TURBINE and HIGH CYCLE TOOLS and MACHINES 
Routing • Drilling • Shaping • Grinding • Milling 
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the metropolitan area of Kansas City 
are lower than in any of 21 other large 
cities listed by the Department of Labor. 
Power, natural gas and water sup- 
nost unlimited a 


rved b 




e railroads 


Kansas City is next door to all America. 

Here are industrial facilities, to match 
new airport facilities, which are as tre- 
mendous as they are vital to the all-out 


With its new. third municipal airport, 
Kansas City is virtually unequalled for 
airport facilities capable of accommo- 
dating the vast growth forecast for air- 
rratt nianiitael living and uir transput’ - 

Nevertheless, the city's aviation lead- 
ers, airline executives, private fliers and 
city officials are meeting even now to 
plan, with the advice of CAB engineers, 
for further expansion of Kansas City's 
encircling “live airport” system plan, 
for the days of peace ahead. 

Meanwhile, the city is fast emerging 
as a capital of top rank importance in 
other phases of aviation. 

Twenty-one private and public air- 
craft and trades schools arc keeping step 
witli increasing demands for trained 
aircraft plant workers and airline main- 
tenance mechanics, sheet metal, welding, 
aeronantieal drafting, radio and televi- 
sion. and aircraft instruments. 

Thirty-five firms in Kansas City are 
engaged in the aircraft industry. These 
include two major airlines, five manu- 
facturing plants lulfilliug large war 
contracts for military planes (including 
(he all-important B-25), eleven aircraft 
training schools, live large fixed base 

manufacturing a wide range of aircraft 
components. 

Confident of great things to come in 
aviation in the years ahead, Kansas 
Citians today foresee that their airport 
and aviation preparations of today and 
their strategic location in the center of 
the continent will enable them better 
to serve the needs of their great nation 


Working Plastics 

{Continued from page 1011) 


lo all edges. It is advisable to leave the 
patch under light pressure for 24 to 36 
hr. and preferably longer before any 
attempt is made to clean up the pateli by 
filing, sanding, and buffing it to the level 
of the patched piece. 

In patching a curved or a large section 
where it is not possible to heat the patch, 
it is possible to obtain a perfect fit by 
cutting (lie patch Hi’s! and using it as a 


template. The area to he cut out of the 
damaged piece is indicated by scribe 
lines. Saw within the scribe lines and 
sand or file the edges to a smooth 45 deg. 
taper. With careful workmanship, it 
will he possible to obtain a good lit. 

When the section is curved, the pai't 
to be repaired may he used ns a form for 
the patch simply by protecting it with 
outing flannel nr similar soft cloth. 

The patch should never he square or 
have any sharp corners at which strains 
may develop. An oval or round patch 
will always prove more satisfactory. 

Merlin "Twenty" 

{('milium'll from page 207) 


coupling to the propeller reduction gear. 
All other main units, including super- 
charger, magnetos and camshafts, are 
driven from the rear end of the crank- 
shaft through a spring drive shaft. The 
crankshaft is carried in seven gearings, 
lined witli special lead bronze, housed 
in the top half crankcase, 

sleel forgings, machined all over, and 
are of the forked marine type. The 
pistons arc aluminum forgings and have 


three pressure rings and two drilled 
scraper rings. Hardened steel floating 
gudgeon pins arc employed. 

The two-speed supercharger used is 
the centrifugal type which delivers pres- 

diameter pipe led between the cylinder 
blocks to the inlet ports in the cylinders. 
It is driven from the rear end of the 
crankshaft through cl n tubes by a two- 
speed mechanism, the gear ratios of 
which are arranged so tlml maximum 
engine power is available al operational 
heights to meet service conditions. The 
gear change mechanism for the super- 
charger is operated by the pilot through 
a servo cylinder deriving its power from 
scavenge oil pressure. Maximum opera- 
tional speed of the supercharger rotor, 
which is made ot an aluminum alloy 
forging, is said to lie about 29,060 rpm. 

A comparison between the Merlin X 
of 1938, and the present Merlin XX, 
both of which are equipped with two- 
speed superchargers, is given as follows : 



rpm. at 17.730 ft. rpm. at 2l.00:ifu 



FOR THE LATEST 

Surface -Processing 

METHODS 

Check This List and Mail With 
Your Name and Address | 

Much of the speed-up for War Production is depend- 
ent upon fast, safe and modern methods for surface 
cleaning and processing. There is a special TURCO Com- 
pound for every industrial surface-processing operation. 
Check those on the list below, on which you need help. 
Full information. Free literature. No obligation. 



FACTORIES IN 
LOS ANGELES 
AND CHICAGO 


6135 SO. CENTRAL AVENUE 
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Machine Loading 

( Continued from page 94) 


The particular type of machine load 
board as used by Bell Aircraft Corpor- 
ation, consists of a series of boards 
which are mounted on an upright ped- 
estal, hinged in such a manner as to 
permit the swinging of one board away 
from the face of another. 

These boards are captioned at the top 
by a series of dates covering a three 
month period. On the left-hand side, 
we list names of the machines involved 
opposite each macbine. and extending 
the full width of the board are a series 
of i in. holes spaced to represent each 
working day of the week. This permits 
a colored rivet to be inserted under any 
particular date indicating the load con- 
dition of any particular machine. Dif- 
ferent colored rivets indicate available 
machine time, overloading, or normal 
flow. The use of different colors enables 
machine loading personnel to make a 
visual survey and readily cheek avail- 
able man-hours. 

The person in charge of the machine 
loading is one who is capable of esti- 
mating time, who in turn determines the 
machine hours required when releasing 


new work to the shop. This lime is 

are available. A system for the releas- 
ing of parts to the shop is as follows : 

The planning engineer receives a blue- 
print from the engineering department 
and proceeds to make an operation sheet 
for each part involved. This is then 
typed, dittoed, with a copy going to the 
machine loading group. The estimator 
in the machine loading group then pre- 
pares a card which covers part number, 
name, type of material and lists the dif- 
ferent machines w*ith the estimated time 
shown, and immediately changes the 
board to indicate additional work for 
whatever machines are involved. In 

part is a fraction of an hour, the board 
is not changed until an accumulation of 
these small parts are sufficient to show 
an appreciable change in direct labor 

A doily report is kept by this group 
which indicates the amount of produc- 
tion time on set-up, rework, repair, tool 
room, experimental, standard parts, idle 

This report in itself is a barometer as 
to whether or not the shop is as effi- 
cient and meeting the time set up by the 
machine loading group. In making this 
analysis only the men who operate the 


machines are considered ns man-hours 
used by the machine shop. Trying to 
keep a machine loading board up to date 
and include all the personnel in the ma- 
chine shop which includes top super- 
vision, lead men, bench hands, etc. will 
result in confused ideas as to the amount 
of man horn's being consumed per ship. 

Another factor which enters into the 
case of trying to keep a uniform flow of 
work on all machines, is the delivery of 
material to the shop. There are times 
when particular jobs are fabricated on 
the screw machine. The parts require 
additional operations such ns milling, 
drilling, grinding, lathe work and pos- 
siblv other screw machine operations, 
and again quite often the one screw ma- 
chine operation completes the part. If 
the latter case presents itself over a two 
or three day period, there immediately 
becomes a shortage of work for other 
types of machinery, which will be over- 
loaded when the flow of work from the 
screw machines lend themselves to addi- 
tional operations on other types of ma- 

This is an item which has been found 
most difficult to control, but we are con- 
fident that in better planning and more 
careful scheduling lies an eventual so- 

Tliis method of coordinating control 
of machine loading also assists us in 
meeting problems involved in extensive 
subcontracting of work. Bell Aircraft 
was a pioneer in aircraft subcontracting 
and now successfully ''farms out" a large 
volume of work. A study of the machine 
load board as of any particular date, 
indicates immediately what type of oper- 
ations can be sent outside most advan- 
tageously, or, conversely, what jobs can 
be handled in the shop without creating 
a “bottleneck.” 

Another consideration interesting to 
note is that, in normal times, cost of 
production would determine the point at 
which it became advantageous to install 
machinery for a job formerly done on 
the bench or in a jig. Under existing 
circumstances, cost of production is 
secondary to speed of production and the 
availability of machinery and materials. 
However, it has been observed that 
whenever the fastest method of produc- 
tion is found, it is usually the cheapest 

As an example, we were having diffi- 
culties over a retracting hinge fitting 
for a landing gear. It was a complicated 
forging involving tolerances to minutes 
on angles and ten-thousandths of an 
inch on bore sixes. In addition, there 
were difficult problems of warping in 
fabrication. 

We were contracting for these outside. 
On the basis of practical experiments 
which gave ns reliable time data and 
operational information, it was demon- 
strated that wc could produce these 
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WILL SEE YOU THROUGH 


4 GREAT ENGINES *65 TO 130 H P 


SYRACUSE, N.Y. 




* * * * CHICAGO PNEUMATIC NEWS * * * * 

CP LARGEST LINE OF ELECTRIC AVIATION TOOLS 



f LOWEST MAINTENANCE of any type ol porlablo tool . . . 

high sustained speed under load — two of the reasons 
why aviation plants are going to CP Hicycle Electrics. 


<- MIDGET IN SIZE, MIDGET IN MAINTENANCE 

is the CP 806 3/16" Universal Drill. Weighs 
only 3% pounds, but stands up under hard 

Electric Tools — lor the production line. 


ALSO: Air Compressors, Pneumatic Tools, Hydraulic 
Aviation Accessories, Diesel Engines, Rock Drills 


MANY MODELS OF ONIVERSALAND 
HICYCLE TIME-SAVERS 


Stack Drillers and Other Special Tools 

NEW YORK (CP)— Most widely used 
portable electric tools in airplane plants 
are CP Universals and Hicycles. In addi- 
tion to this large line of drills, screw 
drivers, etc., there are anumber ol CP elec- 
trics designed especially for airplane 
fabrication. 

Interesting example of these special 
tools is the CP Hicycle Radial Drill which 
can drill Dural sheets stacked to Ye" 
thickness in an overall time of two sec- 
onds — including locating and drilling. 
Write for data on CP Aviation Tools. 

Chicago Pneumatic 

TOOL0COmPANY 

General OllicoE: 8 E. 44th St.. New York. N. Y. 


| THE LIGHT WEIGHT AND PERFECT BALANCE of the Chicago Pneumatic 815 Universal 

Electric Drill permits over-shoulder operation without fatigue - a particularly valuable 
feature with the increasing employment of womon in the aviation industry. This CP 
3/16" electric drill is only one of the most complete line of electric tools for airplane* plants. 


f FOR DRIVING OR REMOVING SCREWS — 

nothing faster or sturdier than the CP806-SCR. 
Note convoniont reversing switch in the 
handle. CP 806 electric screw drivers and 
drills are ideal for all close quarter work. 
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parts in a fraction of the man hours a 
piece then required, and at a fraction of 
the cost. 

Consequently, we bought a 34 in. ca- 
pacity Baker drill, a 4 in capacity Clear- 
man drill press, two No. 3 Cincinnati 
horizontal milling machines and a used 
cylinder grinder at a total cost of ap- 
proximately $20,000, 

Now we are producing these parts in 
20 percent of the time at a total cost of 
only 12 percent of the original price. Not 
only will the new machines have paid for 
themselves in the course of produc- 
ing a single order for planes, but they 
will be available for considerable other 
shop work as well. 


Inter-American Escadrille 

( Continued from page 214) 


What should prove of great value in 
post-war private flying between the 
Americas is the fact that all flight train- 

funds provided by the coordinator of 
luter-American Affairs and working in 
close cooperation with the CAA, the 
United States wing is supervising trans- 
lation into both Spanish and Portuguese 
of all CPTP handbooks and manuals, a 
series of some 50 books. It is also ex- 
pected that permanent coordinators and 
inspectors will be made available by the 
CAA for duty in the other countries. 

At the same time the Escadrille is 
taking over the Latin American func- 
tions of Air Youth of America, whose 
United States activities were recently 
absorbed by the National Aeronautics 
Association. Here also the United States 
wing is working with the coordinator's 
office in having all material translated. 

Although the United States wing has 

by no means a “ruling group," presi- 
dent Field told Aviation, pointing out 
that each country's wing is an autono- 
mous organization. The war killed plans 
for an iiiterualioiial convention, sched- 
uled for either Caracas, Venezuela, or 
Miami, at which an international gov- 
erning board was to have been set up 
and work on the Skyway and elimination 
of travel hindrances inaugurated. 

"Until the war is won,” Field de- 
ities of the Escadrille must be closely 
patterned to the war effort. It is doing 
everything possible to organize and di- 
rect defense activities such as air patrols 
and pilot training, and assisting in the 
aeronautical education of the youth of 
the Americas to bring the Western Hem- 
isphere to a high state of aeronautical 
efficiency. 

“These activities are, however, serv- 
ing as a foundation for the Escadrille’s 
post-war work, when we shall have hun- 


dreds of thousands of pilots and tre- 
mendous aircraft production facilities. 
Both will be of inestimable value in the 
economic development of the American 
Republics, in many of which the air- 
plane provides the only dependable and 
speedy means of transportation." 

With some of the other activities 
actually enhanced by the war, comple- 
tion of the Skyway will not be as diffi- 
cult as many imagine, Field explained, 
saying that “to a large extent, it is al- 
ready a reality." 

Numerous intermediate fields along 
South America's West Coast from Ecua- 


dor to Chile are now available, he ex- 
plained. The terrain of most of Ar- 
gentina presents no great problem, 
and small planes today fly from south- 
ern Brazil to Rio de Janeiro. From 
there north to Belem, on the Amazon, 
planes of the Waco class now make regu- 
lar flights, and two emergency fields on 
Marajo Island make it possible for light 
planes to cross the Amazon. 

Most remaining work to be done, he 
said, is in the northern part of the 
continent, particularly in Colombia 
where much of the country is moun- 
tainous. 



Beryllium-copper in many applications of vital importance is entrusted with 
tasks which cannot be performed by any other metal or alloy. Especially 
is this true in aircraft instrumentation. Probably no other alloy must meet 
the close specifications essential to the fulfillment of the unique tasks 
ossigned to this “tireless metal". 

In offering "BERALOY 25” and other ternary and binary beryllium- 
copper alloys, Wilbur B. Driver Company realizes full well the responsibil- 
ities of manufacture and performance. Years of experience in working to 
close tolerances . . . personnel and equipment accustomed to exacting 
specifications . . . successful experience with beryllium-coppers themselves 
. . . give us justifiable confidence in offering our facilities to meet your 
beryllium-copper requirements. 


m WILBUR B. DRIVER CO. 

NEWARK, NEW JERSEY 
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America At War 

(Continued from page 73) 


low they couldn't sec their hits. All they 
saw at the time were the ships making 
away. Every improvement in the weight 
and action of air-borne guns and bombs 
darkens the picture for surface war 
ships. Not that war over the water will 
be any nicer than it is on the water. 

European Air War 

Aside from the Russians' punching 
hack at Hitler on the battleline, the 
next most decisive action in Europe is 
England’s dishing it back to Germany 
and occupied countries with more and 
bigger bombs. The Luftwaffe is still in 
the ring, with a lot of good light left, 
but its heels are down and its breathing 
is labored. 

Now if you live and watch closely, 
yon wdl see whether airplanes can do 
what people thought they could do be- 
fore this war started. Namely, can they 
render an area untenable and occupy it, 
or make occupation by land forces 
bloodless. 

The Germans tried it on England, 
with everything they had, and it wasn’t 
quite enough. RAF officers now say that 


over England in any one day. They say 
the Germans probably never hud over 

haps 25,000 total. England probably 
has more than that, and certainly will 
have many more, with Lend-Lease planes 
and Army Air Forces at their aid. 

RAF sweeps are made with around 
300 planes or more, carrying 4,000 lb. 
bomb as compared with 500 and 1,000- 
lb. loads early in the war and during the 
big German blitz. Furthermore, a pound 
of explosive is much stronger now than 
it was only recently. An average of 250 
tons of explosive have been dropped on 
the Reich each raid night since the 
return blitz started. About 350 tons fell 
on Lubeck. Estimates differ, but it is 
said that the Luftwaffe only twice un- 
loaded as much as 400 tons of bombs on 
Kritain in a single night. 

Pictures released by the Germans, 
showing the ruins of Lubeck after the 
Hritish raid, showed a curious quirk of 
the Nazi mind. The caption said that 
Germany would remember England for 

Another recent ruinous attack by the 
British was on Rostock and Germany's 
Heinkel airplane works, where the Nazis 
seemed to be about to put into produc- 
tion a new lour-engme bomber. This 
project was halted for the time being by 



At 

DOUGLAS AIRCRAFT CO. 

Builders of some of the world's 
largest planes, Douglas Air- 
craft spares no pains to make 
the smallest parts mi 
highest standards of 
accuracy. This Douglas 
craftsman is using a 
Starrett 24-inch Ver- 
nier Height Gage to 
locate centers for 
drilled holes on a car- 
buretor air scoop cast- 
ing. Write for Starrett 
Catalog 26 V. 


STARRETT TOOLS 


THE L. S. STARRETT CO. 


four successive night attacks by RAF. 
Germany has its new Focke-Wulf 
fighter in the air, and the English have 
been meeting up with it over the Chan- 
nel of late. 

At the first demonstration of the new 
Whirlwind fighter, the claim was jnadc 
that it passes the Spitfire in speed. A 
flight-commander says that Whirlwinds 
have been engaged in operational flying 
over the English Channel for some time 
and had destroyed at least 30 aircraft 
on the ground and in the air since last 

Closing notes: British air force and 
naval officers are exchanging tours of 
duty for experience; the Germans have 
been doing it for years. 

The Russians put an extra piece of 
armor plate behind the pilot’s back and 
head when they took delivery of some 
Hurricanes. They also added an oxygen 
feed gadget. 

It looks now as if the Russians had 
paid dearly for their decision to fight 
through the winter; they are seriously 
in need of planes. But their air force 
is in no stale ot decimation. Corre- 
spondents traveling over the country re- 
port it very much in evidence. Russia 
is getting planes from both the United 
States and England. 

New German Bomber 

Unofficial reports say that Germany 
is producing a new Junkers bomber, be- 
lieved to be the Junkers Ju288, with two 
new Junkers liquid-cooled engines of 
about 2,000 hp. each. They arc also ex- 
perimenting with bombers with pressure 
cabins. It is believed a Junkers trans- 
port airplane is being made for carrying 
light tanks in the fuselage. The tail 
portion swings on hinges to uncover the 
hatchway and the tank is run aboard. 

The German four-engined Heinkel 
Hel77 has the appearance of being 
equipped with two radial engines, but 
actually each nacelle houses a pair of 
liquid-cooled in-line plants. Wing span 
is 103 ft. 4 in. and top speed is about 
280 inph. 

First air fight has occurred over 
United States-held Iceland, between a 
German and a Norwegian plane. The 
German was hit but it went into a 
bank of cloud. 

Unofficial estimates are that American 
pilots and AA gunners have knocked 
down 715 Japanese planes and damaged 
others: Navy, 120; Army, 295; Ameri- 
can Volunteer Group, 300. 

Press reports refer to a Japanese aero 
fighter as hitting an American medium 
bomber with machine gun and cannon 
fire. 

Britain’s Air Secretary Sir Archibald 
Sinclair says that up to new year, 1942, 
RAF had lost 3,981 planes; Germany 
6,440; and Italy 2,119. 
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sUSNAVY 


MAKE THEM MORE AND MORE AUTOMATIC 



to relieve pilots for greater concentration on fighting power. 
White-Rodgers offers entirely new developments in automatic 
temperature modulation equipment for the control of — 

1. ENGINE COWL FLAPS (BOTH AIR AND LIQUID COOLED). 

2. OIL COOLER SHUTTERS OR FLAPS. 

3. CABIN TEMPERATURE (BOTH SUPER-CHARGED AND NORMAL). 

4. CARBURETOR AIR TEMPERATURE. 

Upon request, manufacturers requiring controls for the above applications will 
receive the prompt cooperation of an experienced White-Rodgers engineer. 


WHITE-RODGERS ELECTRIC CO. 

SAINT LOUIS Jjfjl 


Official Photo, Courtesy U. S. Navy 


MISSOURI 



WELDING ELECTRODES ARE SCARCE 
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WHAT MAKES A 

3 

1 

MAILING CLICK? 

■ 


Advertising men agree — the list is more than half 
the story. 

McGraw-Hill Mailing Lists, used by leading manu- 
facturers and industrial service organisations, 
direct your advertising and sales promotional 
efforts fo key purchasing power. They offer thor- 
ough horizontal and vertical coverage of major 
markets, including new personnel and plants. 
Selections may be made to fit your own special 
requirements. 

New names are added to every McGraw-Hill list 
daily. List revisions are made on a twenty-four 
hour basis. And all names 
are guaranteed accurate 
within two per cent. 

In view of present day diffi- 
culties in maintaining your 
own mailing lists, this effi- 
cient personalised service is 
particularly important in se- 
curing the comprehensive 
market coverage you need 
and want. Ask for more de- 
t a i I e d information today. 
You'll probably be surprised 
at the low over-all cost and 
the tested effectiveness of 
these hand-picked selections. 


McGraw-Hill Publishing Company, Inc. 

330 West 42nd Street New York, N.Y. 


DIRECT 

MAIL 

DIVISION 



Me G RAW-HILL 


DIRECT MAILLIST SERVICE 
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TO AIR CORPS, NAVY AND "AN" SPECIFICATIONS 

Tjr it— /J 


THE DOLE VALVE COMPANY, (INCORPORATED 1006) • 1901-1941 CARROLL AVENUE, CHICAGO, ILLINOIS - PHILADELPHIA • DETROIT • LOS ANGELES 
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How to save time 
by doing more reading 

That is a profitable paradox for you. More true today than perhaps 
ever before. For here in the pages of this publication are packed many 
helpful ideas . . . considerable useful information. Much of it, in 
fact, available from no other source. 

And we most emphatically mean to include the advertising pages, 
as well as the editorial pages. 

Just one new idea gleaned from these pages ... a method for doing 
something better or faster or easier or at lower cost, may alone save 
you far more than a year’s reading-hours invested in this and other 
worthwhile business papers. 

Many people have found this a fact . . . not only once, but time 
and time again. That's significant . . . with time so precious today. 

Good advertising speeds information from 
those who have it ... to those who need it. 

McGraw-Hill Publishing Company, Inc. 

330 West 42nd Street New York 


There are 23 McGraw-Hill Publications covering many branches 
of Business and Industry;— mining. mctal-workin B , transporta- 
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1367 8. C. COMBINATIONS 

brings to you in 1942 A. D. an unparalleled selection of benches to meet every shop 
need . . . that your entire production plan may function with utmost harmony. 




SHOP EQUIPMENT 

The sturdy, flanged leg and stringer construction of 
"Hallowell" Work-Benches assures rigidity without costly 
bolting to the floor. Parts are interchangeable and where 
desired any number of these benches can be joined end- 
to-end to provide a continuous line. Pilfer-proof drawers, 
in units of one, two or three, having cylinder locks keep 
workers tools safe while other shifts are at the bench. 

Prices are in line and so are deliveries. Our experienced 
representatives can aid in planning. Write us now for 
more details. 


Standard Pressed Steel Co. 

JENKINTOWN, PENNA. BOX 566 
BRANCHES 

BOSTON • DETROIT •INDIANAPOLIS • CHICAGO • ST. LOUIS • SAN FRANCISCO 
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Next to the Stars and Stripes . . . 

AS PROUD A FLAG AS INDUSTRY CAN FLY 

Signifying 90 Percent or More Employee Participation in the Pay-Roll Savings Plan 


It doesn’t go into the smoke of battle, but 
wherever you see this flag you know that it spells 
Victory for our boys on the fighting fronts. To 
everyone, it means that the firm which flies it has 
attained 90 percent or more employee participa- 
tion in the Pay-Roll Savings Plan . . . that their 
employees are turning a part of their earnings 
into tanks and planes and guns regularly, every 
pay day, through the systematic purchase of 
U. S. War Bonds. 

You don't need to be engaged in war production 
activity to fly this flag. Any patriotic firm can 
qualify and make a vital contribution to Victory 
by making the Pay-Roll Savings Plan available 
to its employees, and by securing 90 percent or 
more employee participation. Then notify your 
State Defense Savings Staff Administrator that 


you have reached the goal. He will tell you 
how you may obtain your flag. 

If your firm has already installed the Pay-Roll 
Savings Plan, now is the time to increase your 
efforts: (l) To secure wider participation and 
reach the 90-perccnt goal; (2) to encourage 
employees to increase their allotments until 10 
percent or more of your gross pay roll is sub- 
scribed for Bonds. “Token” allotments will 
not win this war any more than “token” resist- 
ance will keep our enemies from our shores, 
our homes. If your firm has yet to install the 
Plan, remember, TIME IS SHORT. 

Write or wire Jor full facts and literature on instal- 
ling your Pay-Roll Savings Plan 
Treasury Depot ■ * " 

NIT., Washington 


Section D, 709 nth St., 


Make Every Pay Day "Bond Day" 


WAR Bonds ★Stamps 


This Space is a Contribution to Victory by 
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TRAINERS 
MUST 
TAKE IT! 


AMPCO ALLOYS in Landing Gear 
Have Great Impact Strength 

Student pilots — constant take-off and landing 
— rough usage! The basic trainers must be 
strong and substantially built. Every part must 
stand the punishment imposed by amateur stu- 
dent handling. Landing gear and tail wheel 
assemblies especially must be well-nigh shock 

Here Ampco Metal has proved to be an im- 
portant factor in aircraft construction. This , 
remarkable bronze has high strength, excep- 
tional hardness and great ability to withstand 
shock and impact. It’s the bronze for parts 
that must stand up and take it. 

Sixty aircraft and parts manufacturers use 
Ampco alloys regularly — evidence that they are 
essential aircraft bronzes. 


THE PROOF 



proves 
that the 
instruction 
provided at 
ROOSEVELT 
AVIATION 
SCHOOL meets all 
the requirements of 
the industry; 


INFORMATION FREE 

Write for "Ampco Metal in Aircraft," an illustrated 
bulletin telling how aircraft designing engineers use 
Ampco Metal. Sent free on request. 

AMPCO METAL, INC. 


SUMMER CLASSES 
START JULY 6 , 1942 


AVIATION TRAINING AT ITS BEST 





ROOSEVELT AVIATION SCHOOL 

*1 Roosevelt Field, Mineola, Long Island, N. Y. 
Without obligating me, send details ol course checked: 
COMMERCIAL PILOT □ COMBINATION FLIGHT-MECHANIC 
PRIVATE PILOT □ MASTER AIRPLANE & ENGINE MECHANIC 
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Get 


ACCURATE SIGHTS 

on Production Objectives with 

i— VEEDER-ROOT — i 

Counting Devices 

Put these mechanical and electrical "observers" on 
all your production machines, and they will keep 
you posted right up to the minute as to where each 
machine stands in its job or run. Then you can see 
how to avoid errors, shortages and over-runs . . . 
and how to hit your production 

out waste of time or materials. 

You can count on Veeder-Root 
for immediate co-operation in 
instituting a modern system of 
production control-by-count. 

Write to Veeder-Root Inc., Hart- 
ford, Connecticut. 


VEEDER-ROOT 

Counting and Computing Devices 




THESE IV POINTS WIN 

ENGINEERING ACCLAIM 


FOR 

AUTOMATIC 

ELECTRIC 


AVIATION RELAYS 





E ACH point is an important 
reason why Automatic Elec- 
c Aviation Relays are the 
choice of engineers for the na- 
's leading makers of aircraft 
and aircraft accessories. Both in 
air and on the ground, these 
relays have proved to be insur- 
e against failure, providing 
absolute dependability and long 
life under severe conditions. 

The relay shown above is the 
Type IS. which heads a long 
list of Automatic Electric relays 

.e variety of aircraft appli- 


There's an Automatic Electric 
matter what your require- 

407 1-C shows the complete 
range of Automatic Electric re- 
lays and other electric control 
apparatus. 

Write today for your copy. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Street, Chicago, III. 


ILILTR 


RELAY MAKERS SINCE 1898 
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■ ■ 

WE ARE WINNING THE WAR IN THE AIR! 

This 24th annual edition of the standard authority and reference work on 
American aviation tells you why. 

ihe Aircraft Year Book <°. 1942 

Edited by Howard Mingos 

690 Pages 243 Halftones 56 Design Drawings 

ALPHABETICAL DIRECTORY OF THE INDUSTRY— BUYER’S GUIDE 

1 1 Chapters — Analysis of the war in the air — How our air power will determine victory — Our new air force 
program — The Army Air Forces — The Navy Air Forces — Training programs — The complete, detailed story of 
the aircraft manufacturing industry’s full-out war production — New things in the air — Air transportation — 
Civil Air Defense — War activities of the other Government departments — STATISTICS — INDEXED REFER- 
ENCE TABLES— ALL DATA FROM OFFICIAL SOURCES. 

« C QQ Postage paid 

This edition is limited! Order Now! " U.S.A. and Canada 

$6.00 elsewhere 

From your own bookseller or the publishers No C.O.D. orders 

AERONAUTICAL CHAMBER OF COMMERCE OF AMERICA 

30 ROCKEFELLER PLAZA NEW YORK 
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Lookfor IMPOSSIBLE 

TIME AND WORK SAVINGS 

IN FINISHING, DEBURRING, POLISHING, PRE- 
POLISHING; REMOVING LIGHT DIGS, TOOL & 
HEAT MARKS; SMOOTHING WELDED & 
SOLDERED 
JOINTS, 
DIES, LIGHT 
STAMPINGS 


Brightboy 







adaptability to va- 
ried design require- 
and their balanced 


WHITNEY 
Roller Chains 

Fit Readily Into Plane-Design 


Positive action of 
Whitney Roller 
ChainsandSprock- 
'"s their 


l 

construction which devel- 
ops maximum strength per unit of chain- 
weight ... these are important reasons 
why Whitney Roller Chains are widely 
specified for aircraft applications. Years 
of uninterrupted service on a wide range 
of machinery and mechanisms consti- 
tute a solid assurance to you of reliabili- 
ty in youi application. Write. 

The Whitney Chain &Mfg. Co. 

Hartford, Connecticut 
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AIRCRAFT LITTELFUSES 

ANTI-VIBRATION TYPE— Exduiive featuret of UHelfuMl hove 


HI 



CASEIN COMPANY OF AMERICA 


350 Madison Ave., New York, N.Y. 
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joints, struts 

SEE IT 10 DAYS— MAIL THE COUPON 




The name "IRVIN" on the harness 
means the chute is produced in 
an Irvin factory with over 20 
years of experience built into it. 
Used by Allied Air Forces in all 
parts of the world. 

Literature can be had by school 
executives for the asking. Address 
Main Office in Buffalo, N. Y. 


IRVING AIR CHUTE CO., INC. 



SERVING OVER 40 GOVERNMENT AIR FORCES 
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STRATEGY 

FOR DEFEATING 


UNDERINFLATION 



To save tires from destruction by underin- 
flation it is necessary to quickly detect and 
repair the causes of slow leaks. First, seal 
all tire valves with air-tight Schrader Valve 
Caps, thereby eliminating tire valves as 
possible sources of trouble. Then if a tire 
loses air excessively, you know the leak is 
in the tube, because a valve sealed with an 
air-tight cap cannot leak! With a leak thus 



Schrader 


VAIVE CAPS 


ners — every one meeting most exacting 
specifications — including dynamic bal- 
ancing — is being delivered from Utility's 
modern plant. 

UTILITY METAL 
PRODUCTS COMPANY 


AFFILIATE-UTILITY FAN CORPORATION 
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ROLLER BEARING CO. OF AMERICA 

TRENTON - - - NEW JERSEY 


IATION, Ju 



He Knew he Couldn’t 

Multiply Manpower 

without Elwell-Parkers! 


“If we couldn't get enough Elwell-Parker 
Trucks to keep our bulky War Loads moving, 
we would have to buy a multitude of new hand 
trucks and hire many more men"— 

This from a Manufacturer who already has 
gone the limit in Multiplying Manpower— who 
has organized a systematic, time-saving, waste- 
reducing program for transporting his Aircraft 
loads with Elwell-Parker Trucks. 

He knows from experience the folly of 
attempting to move loads in small batches today 
—when volume loads are imperative. 

He knows as you do that fewer men, not 
"many more," are available for any but the 
most vital jobs — and that Manpower is the 
indispensable element in Winning this War. 
You Multiply Manpower when, like this 
successful Manufacturer, yon add new, speedy, 
big -capacity Elwell-Parkers to your present 
fleet to handle bigger tonnages faster than many 
men can drag or push or roll. 

Then move those men into really vita l fobs- 
they can learn quickly, because they are already 
familiar with your floor layout. 

Standardize on Elwell-Parker Trucks, Tractors 
and Cranes. Many component parts are inter- 
changeable— you can keep more Trucks in 
service with smaller stocks. 

The Elwell-Parker Electric Company, 4125 
St. Clair Avenue, Cleveland, Ohio 



MAKE EXTRA MONEY! 

You can have extra money by conducting a 
business of your own in your spare time by taking 
orders for the 

Big New Fifth Edition 

of the 

AIRCRAFT 

HANDBOOK 

By FRED H. COLVIN 
Every man engaged in aircraft work will find this 
Handbook of 782 pages as useful as any tool in his 
kit. 

Our spare-time representatives have successfully sold 
thousands of copies of previous editions of the 
Handbook with profit to themselves. 

HERE IS THE PLAN 

This new fifth edition will be wanted by thousands 
of aircraft workers— mechanics, maintenance men, 
assemblers, and others, in fact, anyone connected 
with the aircraft industry. 



MONEY MAKING COl 'PON 

McGraw-Hill Buok Co. Inc. 

MO W. !?nj Si . Ne« York 



COI.VI.VS AIRCRAFT HANDBOOK 
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Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 


JACOEL 
CABLE SPLICER 



I. JACOEL CABLE 
SPLICING EQUIPMENT CO. 


,^r:. c r f x 

»TITANIN E* 


TITANINE INC. UNION, N. J. 

EZY-SIZE FLO TORCH FORMULA 
SODERING PASTE 


1/ you don't se 

If. 


advertised that 
for it— ask the 
we will gladly ask them 

Departmental Staff, 

/ I A T I i 
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As specialists ill the machining of aircraft en- 
gine parts to the precision tolerances required 
in this exacting class of work, our shop is 
equipped to perform maehining operations 
of the most delicate character. If you have a 
problem of this nature, we shall be glad to as- 
sist you to the limit of our shop's capacity. 

• Write Us Concerning Your Requirements! 


Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 





Shreveport Engineering Co., Inc. — Shreveport, La. 
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CLASSIFIED ADVERTISING - — - 

AVIATION'S MARKET PLACE 








AVIATION S MARKET PL ACE 


SNYDER'S 
APPROVED 
Repair Station 
No. 294 


tU PREFERRED 
INSTRUMENT Sewioe. 


Each instrument, repaired or installed 
by Snyder's factory-schooled instru- 
ment technicians is individually cali- 
brated to the specific plane in which 
it is installed. 


SNYDER ij! AIRCRAFT 
CORPORATION 

Icipal Airport CHICAGO, 


PROPELLERS 
Latin American Trade Solicited 

SALES • REPAIRS • SERVICE 



AVIATION SCHOOLS 




Aviation Schools 

Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 


NATIONAL 

CLASSIFIED 
ADVERTISING . . . 

For bringing 



4r \ 'M!i i|fjjlj)i' ^ 


'ill 

The 

SEARCHLIGHT 

SECTIONS 

African Machinist 

lip 

SHIH 

See.^ 1 

School * * Now_ 


INDEX . . . 

paqe 292 a ==="SUi 

Mc rrt‘i s^^o?^ lnc ' 
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£o&uf. 2 Minuted, (or less) 

HOPAK Heavy Duty CYLINDERS 
litt 0 GIANT SMITH Mixer Drums 

This application of NOPAK Heavy Duty Air 
Cylinders illustrates their ready adaptability to 
a wide range of power movements. In this case 
low-pressure air power is used to tilt heavily 
laden concrete-mixer drums every 1 Vi to 2 min- 
utes. hour after hour and day after day. 

Built-in. self-regulating air cushions, in the cylinder heads, 
result is smooth, speedy performance, high production, free- 
nous heavy duty service for the tilting mechanism. 

Certainly, cylinders which meet the high T. L, Smith stand- 
pendability are wgrthy of your consi ’ 

Write lor Bulletin l 



HOPAK 


VALVES and CYLINDERS 

DESIGNED for AIR or HYDRAULIC SERVICE 
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PRODUCE . . .TRAIN . . .TRANSPORT. .. FIGHT. . . four terms of 
our survival. And the most critical of these is "TRANSPORT." 
In addition to volume production of fighter craft, Douglas is 
building in ever increasing numbers troop and cargo carriers 
that are flying men and materiel to battle fronts throughout 
the world. 



MAGNESIUM 

The Lightest Structural Metal . . . One-third Lighter Than Ang Other in Common Use 


IATION. 



BOEING 

FLYING FORTRESS 


Keep 'em flying! 

WITH ECLIPSE AIRCRAFT ACCESSORIES 


Perfected through more than 7 years of 
research and production, this latest and 
most formidable of aerial weapons, the 
BOEING FLYING FORTRESS, supple- 
ments the famous com- 

mercial Stratoliners and 
Trans - oceanic Clippers 
produced by Boeing. 


ECLIPSE 

AVIATION 


Throughout Boeing's 25 year record of out- 
standing achievement, Eclipse Aviation 
has initiated and produced, in coopera- 
tion with Boeing engineers, the many 
new aircraft accessories 
required for Boeing's pro- 
gram of building today the 
"airplanes of tomorrow." 


DIVISION OF BENDIX AVIATION CORPORATION, BENDIX, N. J., U. S. A. 

Eclipse Products used by Boeing Aircraft Company 

Electric Inertia, Direct Cranking Electric and Combination Direct Cranking Electric and Inertia 
Starters; Battery Booster Coils; Solenoid Engaging Devices; .Solenoid Starting Relays; Solenoid 
Circuit Breaker Switch; Engine Driven Generators; Engine Driven Autosyn Alternators; Current 
Regulators; Battery Operated Autosyn Dynamotors; Air Valves; Oil Separators; De-Icer Distributor 
and Control Valves; Solenoid Operated Manifold De-Icer System; Propeller Anti-Icer Pumps; Electric 
Motors for Operation of Retracting Mechanisms; Motor Driven Hydraulic Pumps; Supercharger 
Regulators and Engine Synchroscopes. 


© 1942, Bendix Aviation Corp. 
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